

This PANTHER has sharper claws! 

Latest modification of the Grumman panther, the F9F-5, 
is more powerful, aerodynamically cleaner, faster, and 
reaches higher altitudes than its predecessors. First jet 


Power-absorbing "load bank” verifies 
performance of Sundstrand alternator drive 



Compactly housed in this steel cabinet is one of the world’s 
largest "load banks" . . . developed by Sundstrand spedlically for testing constant speed alternator drives 
used on the B-36. Drives can be tested simultaneously, and in parallel, at speeds duplicating 
chose of the engines on a B-}6 from take-off to landing. Characteristics of all the control functions 
on the plane are present. This same type of load bank will be used for testing and run-in purposes 
on Sundstrand constant speed accessory drives for transports, bombers and lighters. It is 
typical of SunJsttand's facilities 


for nliahh researcli, expen engineering 
and pi-edskii production of specialized 
aircraft hydraulic produas. 


SUNDSTRAND 

HYDRAULICS 


Load bank duplicates characteristics 
of all control functions on the B-36 





Open and shut case 
for B. F. Goodrich zippers 


Shuts up torrent of hot o if. Designers 
wanted to make the hot air duct in the 
Douglas C-124 ItopUft above) in 6-foot 
sections. They ne^ed a strong, flex- 
ible coupling that would permit easy 
removal of the sections. B. F. Goodrich 
Pressure Sealing Zippers proved ideal. 
They provide a lOOC^ seal, resist the 
heat, resist damage, speed maintenance. 
Sealed lips hold secret of faster 
maintenance. Flap seals that join 
aileron and wing posed a maintenance 
problem on the B-}6 (top right above). 
Taking off the aileron meant removal 
of hundreds of screws fastening the 
60-foot seal. Convair engineers tried 
putting a B. F. Goodrich Pressure Seal- 


ing Zipper down the middle of the seal. 
Result: the zipper's overlapping lips 
keep a tight seal And mechanics can 
simply zip the seal off. 

Keeps fumes from bothering plane's 
nose. The Lockheed Neptune's prob- 
lem was to keep fuel fumes from the 
bomb bay out of the forward compart- 
ment— yet keep a ready entrance be- 
tween the two. BFG engineers built a 
mammoth curtain. A Pressure Sealing 
Zipper runs all the way around the edge, 
making the curtain airtight and also 
easily removable. (Bottom U]i above). 
60" bag holds 12-mon boot, unzips 
itself in seconds. The Coast Guard 
needed a storage case for inflatable life 


rafts. A case that would seal out the 
water and oil, be easily ponable and 
open quickly. BFG engineers designed 
a case with a Pressure Sealing Zipper 
running all the way around and an 
instantly-opened lock (bottom right 
above). The case is water-tight. It unzips 
automatically as the boat inflates. The 
launching operation can be handled by 
one man. If you have a problem that 
a zipper might solve, check into B. F. 
Goodrich Pressure Sealing Zippers. The 
B. F, Goodrich Company, Aeronautical 
Division. Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 




Aircraft Spark Plug 

CONNECTORS 



t TERMINAL'cOLLAR 
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FAFNIR 


The Bell X-1 supersonic jet fighter reflects the type of advanced research and development done by 
the Bell Aircraft Corporation. Only extraordinary skills blended between science and shop arc 
capable of producing such results. It's been Fafnir’s privilege to work closely with Bell Aircraft 
since the founding of Bell in 1935 ... 16 years. There’s a good reason for this long association . . . 
more than just good ball bearings. It's the Fafnir attitude and aptitude ... a way of looking at ball 
bearings from the designer’s side, an aptitude gained from more than twenty years' specialization 
in aircraft ball bearings. The Fafnir Bearing Company, New Britain, Conn. 


Fafnir DW Series ... is one of the Fafnir Aircraft Ball 
Bearings regularly specified by Bell. Its double row design 
eliminates need for two individual ball bearings as well as 
complicated machining and assembly in certain applications. 



Plya-Seals give complete protection 
from contaminants and make the most 
elfeciive seal for lubricants. 





the aircraft industry today demand the utmost in engineering 
and production techniques and in scientific laboratory control. This massive 
complicated landing gear component, weighing over 400 pounds, is typical of 
Wyman-Gordon's forging contribution to the ever-growing progress in aircraft 
design. In crankshafts for the automotive industry and in all types of aircraft for- 
gings, steel and light alloy, Wyman-Gordon has pioneered in the development 
of forging "know-how" — there is no substitute for Wyman-Gordon experience. 
StMeUind ^ Sixttf 




NEWS DIGEST 


DOMESTIC 

A. P. Eontaine has been elected a vice 
president and general manager of Con- 
vair, A veteran of 21 years c.spcrience in 
aviation. Fontaine returns to the com- 
pany where he held several executive en- 
ginceiing positions between 1939-1945. 
President LaMottc T. Cohu had held 
the title of general manager. 

Piasecki H-25 is the -Army designation 
of the HUP-2 helicopters which are 
being purchased for service in the Trans 
portation Corps Out of fiscal 1951 funds. 

Two XR60-2 Constitution transports 
will continue in operation under a new 
rant of funds for spares, engine over- 
aul and 1500-hr. heavv’ maintenance, 
thus permitting their continued use on 
fleet logistics airlift between California 
and Hawaii and the West Coast and 
Washington, D. C. Official Navy com- 
ment was made on the troulilc-frce 
3000-hr. operation of the two 180- 
passengcr Lockheed planes, and Naw 
says the transports will be kept in serv- 
ice for their normal life. 

Materials allocations for non-airline 
civil plane manufacturers seemed as- 
sured to permit eacli company to pro- 
duce at five-sevenths of its 1950 rate. 
This would mean output of approxi- 
match' 2500 planes a year. C.AA and 
Air Coordinating Committee have al- 
ready approved this rate and Defense 
Production .Administration was expected 
to give it the go-ahead last week. 

Senate has confirmed the nominations 
of Delos Rentzel as Undersecretary of 
Commerce for Transportation; Donald 
N'yrop ns a member of Civil Aeronautics 
Board and Charles Home as Civil Aero- 
nautics Administrator. The President Is 
expected to designate Nh-rop as C.AB 
chairman, sticcccding Rentzei. 

Consolidated Vultce Aircraft is nego- 
tiating with Naw for construction or a 
guided missiles plant at Pomona, Calif., 
for production of tiic surface-to-air 2600- 
lb, rocket-propelled anti-aircraft Terrier 
missile. 

National-Panagra intcrcliangc be- 
tween New A'ork and South American 
points (.Avi.vtion Week Apr. 16)1 wa.s 
tentatively approved by C.AB and set 
off a chain o^ obiections. Pan .American 
filed objections: the four PAA directors 
on Panagra did likewise- PA.A’s big 
point: it controls Panagra planes be- 
tween Balboa and NTiam: because of the 
carrier's joint "through-service" agree- 
ment and Panagra cannot cliarter those 
planes to National, and C.AB has no 


right to authorize such a cliarter. W, R. 
Grace St Co., half owner of Panagra, 
claiim it has the legal right to charter 
planes to National, 

FINANCIAL 

Consolidated Vultee Aircraft Corp. 
has reported a profit of $2,495,886 for 
the first quarter ended Feb, 28, before 
provision for federal taxes. Sales for the 
period were $61,012,990. A dividend of 
3 5 cents per share was declared, pavablc 
.May 23 to stockholders of May l5. 

Beech Aircraft Corp, has voted a regu- 
lar quarterly dividend of 20 cents per 
sliare to stockholders of record .Apr. 23, 
parable May 4. 

Douglas -Aircraft backlog Apr. 1 is 
5788,332.064, highest since vVorld Wat 
IPs end. First quarter sales of $39,548,- 
399 ate 30 percent over a veat ago. Net 
earnings of $1,681,581 or'S2.S0 a share 
are up 81 percent. Some 15 percent of 
tlie .Apr. 1 backlog is commercial orders 
for 91 DC-6Bs, Of the military back- 
log, 55i percent is Navy, 46i percent 
.Air Force. 

Pacific Airmotivc Corp. reports first- 
quarter sales of $4,270,000-65.6 per- 
cent ahead of tlie same period in 1950. 
Current backlog continues over $9 mil- 
lion. with the Manufactiiting division's 
backlog being over $2 million. 

INTERNATIONAL 

Siamese Air Lines DC3 crashed at 
sea in the vicinity of Cape d'Aguilar 
(near Hong Ko:igl with sixteen aboard. 
■At presstime, no wreckage or any sur- 
vi>’ors had been sighted. 

William G. A. Perrins, director of 
the Royal Airaaft Establishment, 
Famborougli. England, since 1946, died 
at the age of 52. Ho joined the Farn- 
Iwrough staff in 1925. 

Canada will spend about $300 mil- 
lion in the U. S. on defense items in 
fiscal 1951-52. according to Canadian 
Defense Minister Brooke Claxton. Most 
of the money will be for engit:es and 
components for the Canadair-built 
F-86E and for Army and Air Force 
equipment to replace stocks sent to 
Western Europe, 

Canadian government has placed 
orders for $267 million worth of Avto 
Canada CF-100 and Canadair F-86E 
jet fighters, and for reconditioning a 
■'considerable quantity” of World War 
II aircraft engines. 



OfTered in two models, differ- 

but identical in performance! 
Both meet the requirements of 
SpeeincBtions AN-M-40, AAF 
41251, TN TSESE-l. 
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Every day is ARMED FORCES 
DAY at Chase. Outstanding 
engineering skill, tried and 
proven moterials and equip- 
ment, plus highest work- 
manship standards have 
produced the remarkable 
AVITRUC troop and cargo 
carrying tronsports for de- 
fenders of our Democracy. 


RIRCRflFT 

oiesT TRsnTon. neu) J€Rsev 


Marines Not Wanted 

All three members ot loint Chiefs of StaB 
(Navy, Army, Air Force) oppose putting the 
Marine Corps Commandant on JCS, accord* 
ing to a letter to Senate Armed Services 
Committee from Defense Scaetary Marshall. 
This committee opened hearings last week 
on legislation, bacaed by 43 senators and 6S 
representatives, directing this, and a dou. 
bling of Marine strengU) to four divisions 
and four air wings. 


Dayton ' 

Air Materiel Comm; 


Wn'ght-Pattcrson AFB on Armed Forces 
Day, despite hrge crowds drawn by Air 
Force contractors last year. Reason: the 
emergency, and fact tiat Production Di- 
"■-■-in already has on the road exhibiU to 
uit new subcontractors for prime AF 
contracton. . . . "Markups” sought by some 
subcontractors by applying for DO’s for 
larger quantities of chtical materials than are 
called for in their subcontracts are being 
watched closely by the AF, ... Air Research 
& Development Command, while waiting 
for top authority to decide on permanent 
quarters, is cooped up in a penthouse atop 
Bldg. 11 at Wright.Patterson AFB, un 
conditions far from conducive to ei 

pediting research and development Col. 

Clarence H. Welch, retired public intorma 
^Continued on page 18) 
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Aviation Picture Highlights of the Week 


NEW YORK'S FIRST HEUPORT-This 45x40-ft. platform mounted atop the 
Port Authority budding in lower Manhattan will be nsed as a base for the Author* 
ity’s Hiller 360 copter wliich will expedite travel between regional airports. Mean- 
while, it is being proved out by the Police Dept.’s Bell helicopters. 


AVIATOR ESCALATOR-A help to tired Navy 
earner pilots is this neat escalator, probably the 5rst 
such installation, aboard the USS Oriskany, one ol 
the Navy’s new Essex-class aircraft carriers. 





For more than 20 years 
leading U.S.planes have used 

iMAGWHm AIRCRAFT CABLE 


Building hundreds of millions 
of feet of coble gives the 
“know-how” needed 
for better service 


The skilled craftsmen who have made 
hundreds of millions of feet of Macwhyte 
“Hi-Fatigue" Aircraft Cable are experienced 
in every phase of its manufacture ... in prod- 
uct engineering . . . metallurgy . . . precision 
fabrication. 

Macwhyte "Hi-Fatigue" Aircraft Cable 
has minimum, uniform stretch. And being 
properly PREformed, it lays dead with no 
tendency to twist or curl. When properly 
cut. there is no tendency for wires or strands 
to unlay or move out of position. It is pre- 
ferred by rigging departments . . . the men 
who must handle and make cable assemblies 
and install them. It is used by leading air- 
craft manufacturers and airlines. 

Controls made with Macwhyte reliable 
"Hi-Fatigue" Airaaft Cable and "Safe-Lock" 
swaged terminals are noted for their su- 
perior quality to resist wear, and bending 
fatigue. Maximum efficiency, long life, and 
greatly reduced maintenance save time and 

"’aulog and literature is available on 


MACWHYTE COMPANY 


10 


WHO'S WHERE 


III llie Front Office 

•\Un G. Bitmie has bccii appointed vice 
president of Kolisman Instillment Corp.. 
subsidiary of Standard Coil Products Co. 
An engineer, Dinnie lias been assistant gen* 
oral manager at Kolisman for the past five 
i ears; prior to that was manager of the sales 
.and .scridcc engineering department. 

F.dw'ard K- Foster hat been made a vice 
president of Bendis Aviation Coip., also .t 
member of the firm’s .administr.ition com. 
inittee. He will continue tn be general 
manager of the companv’s radio commimi* 
cations division. Baltimore. Foster joined 
the eompanv in 1956. 

Robert E. Johnson has been named vice 
president and assistant to the president of 
United .Ail Lines. Johnson, who has been 
uitli U.AL For 2d vears. Kit been and will 
continue to be responsible for public lela* 
tions, advertising and publicitv. 

Charles T. Roggi has been .appointed as- 
tistant to A'icc .\dm. Eniorv S. Land, nresi- 
dent of the .Ait Transport .Assn. Roggi 
tonhniics his duties as director of .AT.A's 
public affairs department. 


What They’re Doin^ 

Ludwig .A. Majncri, fomier vice orcii- 
dent and chief engineer of AA’amcr .Aircraft 
Corp.. hat formed .Acrognild, Inc., to worV 
in the field of hvdmulics and precision prod* 
nets and parts. Majncri is president and 
chief engineer of the new concern, which it 
located at 11619 Klingct Avc.. Detroit 12. 

Eugene Siblev. who has been dctcribcd 
as "one of the rnen who laid the founda* 
tions" for the ainvays ss'stem in the U. S., 
has retired from C.AA of the age of 60. Sib. 
ley has been in government service for 
more than 30 vcais. his first position being 
«ith the Post Office Department. He trars- 
ferred to the newly organiacd .Aeionautici 
Branch of the Department of Commerce in 
1928. 


Changefi 

Hairy R. Rctnolds has joined KellctI 
.Aircraft Corp. as industrial engineer and 
Herbert A. Clarke has joined the linn as 
electronics engineer to head up a new de* 
partment. . . . Robert A. Wolf has resigned 
as assistant chief of pte1imin.ar\' design of 
Bell Aircraft to become principal engineer 
in Cornell Aeronautical Lab's special proj. 
ccts department to handle operational 

Paul Reeses has been made director of 
sales for the Timken Roller Bearing Co. 
. . . Richard M. Morgan has been appointed 
service manager of Boeing .Aircraft's newly 
fotined service organization for its Gas Tur- 
bine division. . . . John R. Schwarzkopf is 
new public relations director for Central 
Airlines. 


INDUSTRY OBSERVER 

► ScvcTuI top operating people at AMC think mobilization planners over- 
looked a point when thev omitted magnesium as a basic metal from the 
Controlled Materials Plan for scheduling critical inatcrials. 'lliese AMC 

a le sa\' magnesium should be listed along with aluminum, copper and 
. and* thev mas' push for revision of CMP, to include it as a primary 
metal. 

► After long dehu' Curtiss-Wright hopes to deliset ii two^slindcT rocket 
engine to Bell .Aircraft for X-2 poaerplant. Unit is undergoing static 
tests at the Weight plant and at Lake Denmark, N. ].. Rocket Engine 
I'adlitv. lire engine is said to deliver approximately 15.000-lb. thrust. 

► USAh' Senior Officers Board is in session to detenninc winner of air- 
frame phase of the 1954 automatic interceptor competition (Aviation 
Week Jan. 15). Iliighc-s Aircraft woo the first pha« for design of the 
electronic guidance system. Military sources have indicated that most 
of the airframe entii« ate completely unconventional in comparison to 
jircsent airframe configurations. Industry observers and sonic militar, 
cinarters predict that award for two experimental models will go to North 
American Aviation. Plane will carry a pilot monitor, is to be completely 
automatic, capable of sonic speed, and able to knock down an enemy 
bomber at 60.000 ft. ft will carry one air-to-air guided missile. 

► Goodyear has completed 90 percent of an AMC project for develop- 
ment of a durable /orged magnesium landing wheel center for heavy 
transports. T he new wheels arc expected to ha\e a life ten times that of 
existing wiiecls. 

► Beech Aircraft is about to complete the first of an cxpcriinental US.AE 
Older of jettisonablc magnesium wingtip tanks. They will be evaluated 
against aluminum tanks. Project is an indication of a trend to replace 
inoie critical ahiiiiimim with inagncsimn in aircraft components. 

► Reynolds Metals’ experimental program to extrude aluminum cylinders- 
with tCiidv-made reinforcing ribs— which can be cut and straightened into 
ribbed ahiminum sheet has encountered a problem, in the form of a 
hump which appears on the smooth side of the sheet at each rib when 
the cjlindcr is straiglitcned. Further tests are being made to eliminate the 
humps. AfcanwUile Reynolds has produced satisfactory samples of rolled 
tapered aluminum slicct of aircraft size and quality, including stepped 
tapered sheet, and is continuing deselopment on this project, started by 
the US.U'- in 1948, 

► Virhiallv every major jet engine in the tISAF proenrmnent prr^tam is 
in the process of a components redesign study for elimination of critical 
materials and for improved pioducibiUty in large quantities. 

► Strategic .Air Command headquarters requirements at Omaha are 
expected to keep the big Martin Nebraska plant busy. It doesn’t figure 
in the present phase of plant assignments to maiiufacturers. At the 
present rate of remoiai of machine tools from storage, the Omaha plant 
may be cleared in about six months and then S.AC is likely to take it 
over complctclv. as .Air Materiel Command did with the Oklahoma City 
Douglas plant of World W'ar II- 

► One little-known cxpcrimaital approach to the critical problem of 
making electronic lulxs more reliable (Aviation Week Apr. 9) is being 
investigated for the USAF by two competitot manufacturers. The develop- 
ment is ceramic jxiwer tubes that will ojierate at a higher teropeTature 
.and be more resistant to breakage than glass tubes now in use. 

► Shutter complications of puisejet engines have just about written them 
off as far as hturc Air Force planning is concerned, with the possible 
exception of helicopter engines. And even here consensus seems to be 
that anything the puisejet can do, a ramjet can do faster and better, once 
it gets hattM. 
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Washington Roundup 


MacArt'hur on Air Power 

"Even before General Douglas MacArthur was to speak 
before Congress last week, Washington observers felt he 
would take up the cause of air power, the cause of 
martyred "Billy'' Mitchell where Mitcheil left off, with 
his death a decade and a half ago. In his closing days, 
Mitchell predicted that MacArthur would. 

Mitchell's fight was for an air service co-equal with the 
ground and naval services, 

MacArtbur’s fight will be for a dominant air force— a 
"first line of defense” supported by ground and sea forces 
in auxiliary roles. 

Members of Congress and top military officers, who 
have conferred privately with the five-star general, say it 
is "certain” that he will march into the role of crusading 
successor to Mitchell. 

MacArthur supporters claim they have documentary 
evidence showing that he vigorously opposed the verdict 
of the 1925 court martial which suspended Mitchell from 
the Army for five years. 

If he did, Mitchell apparently never knew it. But he 
was aware that MacArthur sympathized with his position 
when he wrote in 1935, shortly before his death: 

".A number of the men who convicted me will he 
called upon again to guide this nation in a second world 
war in all probability. 1 hope they will then understand 
what I had to say. 

"Douglas MacArthur, 1 believe, will be the first to 
admit that I was right when the next war comes. He 
regrets that part he played in my court martial. May he 
be brave enough to say so openly." 

Democrats have long suspected that the belated 
Hoover-Taft- Wherry advocates of air power are echoes, 
jumbled with politics by military novices, of a Mac.Atfhur 
master plan for U. S. defense. 

Career politicians Taft and Wherry, the record indi- 
cates, have fitted defense to suit politics. The result: 
inconsistency on defense. Both supported the Truman- 
Johnson slash-back of the 70-group Ait Force program, 
to promote economy. TTieir recent advocacy of air power 
has been largely written off in Washington as more 
politicking. 

But career military man MacArthur can be counted on 
to mold his defense policy first. On this score, Democrats, 
as well as Republicans, are ready to listen attentively to 
what he has to say. 

Those who have talked with him say MacArthur's 
defense concept entailing all-out build-up of strategic air 
power is this: 

• Tlie U. S. must tailor its defense to meet the challenge 
of a direct war with Russia— draw a decisive line; discard 
appeasement; if and when Russia crosses the line, squarely 
nieet the challenge. 

• The Administration’s poHcv of Russian “containment" 
through an endless series of land-war “police actions" 
throughout the world svill dissipate the U. S. strength to 
meet the prime challenge. 

• Under the first course, the U. S. would dictate air war- 
fare. the field where it is superior, thus giving promise 
of victory. 

• Under the second course. Russia is dictating endless 
land warfare, probably will dictate a hopeless ground war 
to hold Europe against its aggression. Against the rnass 
armies the Kremlin controls in its homeland, satelbtes, 
and the Far East, the ground forces of the U. S„ plus all 


the -Allied support it might muster, can never hope to win. 

The Joint Chiefs of Staff have drawn up their strategic 
concept, emphasizing build-up of the Army for "contain- 
ments,” to fit the Administration course. USAF's Chief 
of Staff has unenthusiastically endorsed it— to date. 

Plane ContracHng Delay 

Outlook is that several months will pass before Air 
Force and Navy can confirm "letters of intent” with con- 
tracts for aircraft and engines. 

The services started dispatching the letters shortly 
after the declaration of a "national emergency" last 
December. They didn't have funds to back them up, but 
anticipated them soon. They wanted to let manufacturers 
know what their requirements would be, so they could 
plan. The Administration and Congress were keyed to 
approve promptly funds for a quick defense build-up, 

Then the economizing mood set in. The prospect now; 

• Air Force and Navy will get a "small amount” for plane 
and engine purchases when Congress approves a pending 
su|>plcmental appropriation bill xoi this year, probably in 

• Funds for aircraft purchases in the 1952 fiscal year 
won't be available before July. Probably they will be tied 
up in Congress long after that date. 

House .Appropriations Committee members are de- 
manding a "complete shopping list" of the military pro- 
gram, s^ich wilf probably total around 570 billion, for 
"tliorougb” review. 

.Added to this indication of delay. Republican senators 
are preparing for a word battle to divert Army funds into 
the .Air Force for a build-up of the strategic ait arm. 

Here and There 

• Industrial Mobilization. Defense Mobilizet Charles E. 
AA'ilson’s plan for a one-shift military industrial capacity 
that could triple production by going to three shifts at 
the push of a button has been modified. The plan now 
Is for expansion to two-shift capacity that coufd rapidly 
increase production by going to three shifts in an emet- 

• CAB Investigation. Sen. Charles Tobey has itched for 
it for five years. His appetite was whetted back in 1946 
during testimony on the nomination of oilman Edwin 
Pauley for Undersecretary of Navy. On the basis of evi- 
dence disclosed then, Tobey charged that former Demo- 
cratic National Committee Treasurer George Killion used 
the threat of refusal of a C.AB certificate to United Air 
Eines for a Denver-Los Angeles route in an effort to obtain 
a political compaign contribution from UAL President 
William Patterson. Patterson said he made no contribu- 
tion- UAL did not get the route. Tobey will have his 
opportuni^ now as a member of the Senate Small 
Business dommittee, weighing the charge of nonskeds 
that the Board is controlled bv the scheduled industry. 

• Nonsked Regulation. Nonskeds are ready to recom- 
mend that they be confined to "second class" service, 
supplementing the first-class service of scheduled airlines. 
But they will fight to the end against any limitation on 
route-type service. As long as thev are offctitia a different 
type service, they say, it won’t draw away traffic from the 
scheduled airlines, no matter ho« regularly they operate 
betiveen points. More likely, they add. they will attract the 
lo«’-income traffic of rail and bus. -Katherine Johnsen 
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Relief Speeded for Material-Short Plants 


• Aircraft Production Resources Agency already 
set up and functioning for military contractors. 

• Shortly, you will have to file your requirements, 
and then allocations will start about July 1. 

• But a steady flow of materials into aircraft plants 
probably cannot begin much before September. 


By Alexander MeSurely 

Dayton— How much aluminum, cop- 
per and steel will U. S. air power need? 
And how much will it get? 

Answers to these two questions 

But the job of piecing the answers 
togethei has been started here at 
Wright-Patterson AFB, by a month- 
old three-man board representing Air 
Force, Navy and Army, and a staff 
of military civilian industry planners. 
► Precedent— They may find encourage- 
ment in the knowledge that essentially 
the same job was done successfully 
once before. TTiat was in World War 
II when a tough organization called 
Aircraft Scheduling Onit made a lot 
of fast, hard-headed priority decisions 
to straighten out the materials prob- 
lem for the aircraft industry. ASU 
incidentally stuped on a lot of toes, 
but it did its job well enough so that 
the U. S. industry built the greatest 
military and naval air fleet that the 
world has ever known. 

Now the successor to ASU, a similar 
setup with a few changes dictated by 
World War II experience, is getting 
set for a similar job, 

This time. Department of Defense 
and its top planning agency, the Muni- 
tions Board, are calling the new sched- 
uling unit APRA. Tbe four letters 
stand for Aircraft Production Resources 
Agency. 

Until Apr. 15, when Manly Fleisch- 
mann, NPA Administrator, announced 
the kickoff on Controlled Materials 
Plan at Washington, the new APRA 
organization was only potentially a 
heavyweight outfit. A big part of the 
staff’s time was taken up with day-to- 
day trouble-shooting and expediting on 
materials and o^er industrial resources. 
And some of it was quite effective, too. 
But it was on a voluntary basis without 
any real ground rules to go by. 

Now CMP provides the ground 


rules— very similar, overall, to the Con- 
trolled Materials Plan of World VVar 

n. 

► APRA's Task-APRA acts as the U. S. 
Government claimant agency for the 
Air Force and the Navy Bureau of 
Aeronautics in applying for controlled 
materials. Job of reconciling conflict- 
ing requirements, if and when they 
occur, between the services will be 
the assignment of the three APRA 
members: Col. George Schaetzel, Air 
Force, who was elected first director; 
Capt. Roy Jackson, Navy; and Col. 
Richard R. Danek, Army. The agency 
director will be elected annually from 
the tliree service representatives. 

To take care of materials allocations 
and plane production scheduling for 
airline and other civil planes. Civil 
Aeronautics Administration is sending 
Carl Dowell to APRA. He will receive 
detailed lists of requirements from the 
CAA Office of Aviation Defense re- 
quirements in Washington. 

Dowell's job will be to integrate civil 
production needs with military sched- 
ules, and to remind the mifitary of 
the importance of civil aviation as a 
ready airlift reserve. 

►laid Time— As far as the aircraft 
industry is concerned, APRA planners 
expect that it will tje from three to 
five months after the starting date 
(Apr. 15) before materials flow will 
come from the mill. 

Schedules show that it takes about 
75-120 days for the mill run of alloy 
steel, 30-60 days for carbon steel, 35- 
60 days for copper and 45-60 days for 
aluminum on an average. And the run 
will not be started until pteliminarv 
procedure of determining materials re- 
quirements and allocations has been 
handled. 

NPA has announced that allotment 
of specific amounts of materials to 
producers will start July 1. This coin- 
cides with the APILA planning time 
table. But the distribution of allotments 


to Air Force and BuAer prime contrac- 
tors which starts then will take an esti- 
mated 30 days. And at least an addi- 
tional 15 days will elapse while the 
prime contractors get their allotments 
of material divided with their subcon- 
tractors and supplies. Add the milt 
run time and it is apparent it will be 
well into September or possibly October 
before quantity materials will be flowing 
from the mills under the new sched- 

The NPA announcement said that 
manufacturers of military products, 
products for the Atomic Energy Com- 
mission, and certain defense-related 
construction projects would be required 
to file tbeir detailed requirements on 
fonns which will be available about May 
I through the Department of Com- 
merce and its field offices, national 
trade associations, and similar groups. 

► NPA Products List— An NPA list of 
products for which application forms 
will be required includes such items as 
aircraft and aircraft parts; machine 
tools; metal-working machinery and 
accessories, including welding and cut- 
ting apparatus: metal shipping con- 
tainers; electrical wiring devices and 
supplies; electrical indicating and meas- 
uring instruments; electrical accessory 
equipment for interna! combustion en- 
gines; radio, radar and television equip- 
ment; radio tubes; tires and inner tubes; 
aircraft instruments; optical goods; 
photographic equipment: repair and re- 
placement parts. 

► Cat^ories— Products whose manufac- 
turers will come under the plan are in 
two categories; 

• “A” Products (including most defense 
production) classified as those for which 
the most convenient method of pro- 
duction authorization and materials 
allotment is vertical. In other words, 
the prime contractor would get his 
authorization and allotment from the 
government agency that was his "cus- 
tomer,” the subcontractor would rely 
in turn upon the prime contractor, the 
sub-subcontractor on the subcontractor, 

• “B” Products defined as those for 
which authorizations are furnished hori- 
zontally directly to the producer, in- 
cluding certain civilian type items, in- 
dnstrial machinery and equipment and 
some components needed for defense. 
Producers of B items will receive au- 
thorizations and allotments from NPA's 
industry division. 

Once Controlled Materials Plan gets 
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tolling, if is planned to decentralize 
the operation, after the first tliree 
months, handling most authorizations 
and allotments through commerce field 
offices '.vorking with local producers. 
However, as far as the military aircraft 
program is concerned, APR.\ will check 
closely on authorizations and allotments 
to guard against unnecessary roadblocks 
and delays in distribution. 

► Industry's Responsibility— NPA has 
stated that a major share of responsi- 
bility for success of CMP is left to in- 
dustry, particularly to tire prime con- 
tractors. They will be expected to 
schedule production and allotmcnl.s of 
materials to subcontractors so that the 
components are ready on time and in 
the fight quantities. Some special pro- 
gram will be instituted to assure .nail- 
ability of certain common components 
wliich are in great demand. 

Under the status of controls now 
contemplated, a substantial supply of 
the three basic metals-steel, copper 
and aluminum— will be left for non- 
defense production- Other NPA pow- 
ers such as the M or limitation orders 
on materials will be used to keep the 
civilian distribution in balance. 

The APRA organization as now con- 
stituted includes many \etoran em- 
ployes from the Aircraft Scheduling 
Unit of World War II. It drew heavily 
on the Industrial Planning Division of 
Air Materiel Command for civilian per- 
sonnel. Strong flavoring of unification 

Army and Marine officers intermingled 
in tlie group. It is e.xpected that ,^PR.\ 
will grow eventually to about 600 per- 
sonnel, as compared with the peak of 
1 500 personnel in the old .ASU. 

► .APRA Makeup-Tlicre arc font APRA 
sections: requirements, materials, com- 
ponents and equipment, and indiis- 

While CMP has phiced emphasis 
Oil onlv almniniim, steel and copper, 
APR.A ' plays close attention to other 
materials as well. Its non-ferrous metals 
branch, for example, includes special- 
ists assigned to magnesium slicet and 
castings, and miscellaneous materials. 

Importance of electronics in the 
military aviation picture is indicated 
by the fact that there is a special elec- 
tronics branch in the requirements sec- 
tion of .APR.A. Other requirements 
groups include the key requirements re- 
search branch and branches for record- 
ing materials and components. 

.A control and procedures branch in 
the materials section is charged with 
liaison with the Munitions Board, 
N'P.A and other agencies and w ith pre- 
paring directives, manuals, etc., for 
CMP operation. 

AVhilc most of APR.A's attention 
is concentrated on materials, it has 
branches in its resource coordination 
section which are assigned to other in- 



Our Expanding Industry. . . 


Rhocin Mfg. Co.'s .Aircraft di- 
vision has rcceii ed a letter of intent 
from Northrop Aircraft to build 
and assemble F-S9 Scorpion compo- 
nents. Rlieem will do preliminary 
work at its South Gate (Calif, ^ 
plant, witli actual fabrication and 
assomblv !o be handled at its new 
Downey |)lant nearby. . . . 

Ryan Aeronautical Co. began 
construction of a 14.000-sq. ft. 
warehouse-hangar to provide addi- 
tional facilities for military and civil 
N'asion sersice and spare parts de- 
partments. The building is ex- 
pected to be completed by the end 
of next month. . . . 

Boeing-A\’icliita will build a $4.5- 
million hangar large enough to con- 
tain 12 B-47s. adjacent to the 
northeast section of the airplane 
parking area on Wichita Municipal 


Airport. Plans arc to have the build- 
ing completed bv the end of 
1951 

Plynionlli division of Chnsler 
Corp. has contracted to build hulls 
for tlic Grumman .Albatross air- 
rescue plane at its Evansville, Ind. 
plant, -\bout 1400 employes will 
be needed when top monthly out- 
put is attained. . . . 

•Air Associates, Inc. has leased a 
modern four-story building of 65,- 
000 sq. ft. of floor area to expand its 
electronic production in Orange, 
N, J. This is the second major ex- 
pansion for the firm this year; three 
montlis ago the company leased a 
three-story 21.000-sq. ft. building in 
Hackensack, N. I., to house its 
eastern supplies branch, thus free- 
ing floor space at the home plant 
for further military output. 


dustry mobilization problems, such as 
equipment, services and utilities, facili- 
ties and manpower. 

► Assignment— .APR.A operates under a 
charter issued Mar. 5 establishing it 
as an agency of the military' depart- 
ments under police’ direction and 
guidance of the Munitions Board. It 
is assigned to perform for the Muni- 
tions Board and the militan' depart- 
ments detailed work under policies and 
programs established by the Munitions 
Board on resource requirements and 
allocations production scheduling and 
expedition, and consenation measures 
in support of the combined aircraft 
production schedules and associated 
programs. 

More specifically its assignment calls 
for it to: 

• Consolidate Tcqiiircmenfs for produc- 


tion resources to facilitate operations. 

• Reallocate production resources to in- 
dividual contractors, within allocations 
made for the aircraft program; con- 
trol inventories of production resources 
and direct redistribution as required. 

• Screen and process contractor requests 
for plant maintenance, repair and op- 
erating supplies. 

• Recommend measures for improving 
and accelerating production of aircraft 
and related procirrcnient. 

• Prepare production schedules for se- 
lected critical components, ground, 
deck and airborne equipment in sup- 
port of approved schedules for aircraft 
and related procurement. 

• Perform expediting functions ncces- 
san- to solve critical shortages. 

• thidertake conservation programs. 

• Perform other actions as directed. 
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Salaries Listed of 
Aviation Executives 

Top salaries paid by aviation niami- 
faoturing firms during 1950 are listexl 
in a partial survey bv Aviation Wi-ek. 

Details (with 1949 income in paren- 
thesis) are; 




nrsalUcnt," 120,000, 'pliu”»''luOOo'"lSnu« aod 

SII.COO KIIua”and'^?nj"nenalVn°'p»ymenH 
Victor Carboiiarit, vlca preoldoni, 519,990, 
plus *20,000 bomio pud *6519 penolon pay- 
mont (*19,999, plus *50,000 bonu« and 


general Miica manager, plus *90*0 



6 Pacific Planes Sent 
Back by MATS 

Il^her utilization of both Military 
•Air Transport Service and other aircraft 
on the Pacific airlift has enabled .M.ATS 
to phase out six of flic sixty-six U.S. 
airline planes contracted. 

N'orftiwest Airlines has all three of 
its planes back in commercial service, 
and Pan .American, United and Ameri- 
can have taken back one each. Cali- 
fornia Eastern has replaixd a TWA 
DC-4 on the lift- 

In nine montlis’ operation, the Pa- 
cific airlift has flown more than 22,000 
tons of high-priority payload— 73,000 
passengers, Il.oOO tons cargo and 2000 
tons mail across the Pacific. 

Peak month to date was September, 
when more tlian 13.000 passengers and 
1784 tons of cargo and mail made the 
crossing. 

Over 2100 battle casualties and pa- 
tients liavc come home from Japan via 
MATS air evacuation planes. Biggest 
"air-evac" month to date was December, 
when 6300 patients came from Japan to 


the U.S. Some evacuees travel from 
Japan to Texas in 23 hours, with one 
stop at 1-Iickam Field, Honolulu. 

National Air Races 
Planned for 1951 

The National Air Races, the nation's 
annual aviation classic, will be resumed 
this year but in a new midwestem loca- 
tion, Aviation Week has learned, 

Tire races were canceled last year 
after an economy edict by former De- 
fense Secretary Louis Johnson forbade 
military participation, 

Air h'orce and Navy, in a coordinated 
decision, have agreed to take part pro- 
viding there is "not an unprecedented 
worsening of the intemaUonal situa- 
tion,” a Defense Dept, spokesman said. 
Papers foe Secretary Marshall’s actual 
authorization of military participation 
were being prepared. 

Decision where this year’s races will 
be held has not yet been made by Na- 
tional Air Race headquarters, but Chi- 
cago and Detroit already have put in 
their bids. The races probably will be 
held over the Labor Day weekend as in 
the past. 

Ben Franklin, National Air Races gen- 
eral manager, said that the races this 
year would feature six separate jet air- 
craft events and that three of these 
would be sponsored by Bendix, Thomp- 
son Products, and Allison division of 
General Motors. 

There will be aeruil demonstrations 
by US.AF, Navv and Marine fighter 
squadrons and flybys of virtually every 
production aircraft in the U. S. air 
power arsenal, the Defense Dept, 
spokesman said, in addition to static 
displavs of all three of the military 

Franklin said every effort was being 
made to draw the Continental 190-cu. 
in. race event back as part of the annual 
air classic. The Continental feature was 
staged bv the Aero Club of Detroit last 

The Continental small plane race, if 
it is flown, will be the only pylon meas- 
ured race event of the show. Franklin 

Drnsticallv revised safety standards, 
worked out bv the National Aeronautics 
contest board last year, will govern this 

Bargaining Handbook 

A collective bargaining handbook for 
the aircraft industry is being compiled 
bv the Bureau of Labor Statistics. It 
will highlight the prevailing practices 
in aircraft on various bargaining issues 
for use by unions and companies as 
guides in contract negotiations. This 
will be one of the first in a series cover- 
ing several major industries. 
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Experimental CF-100 
Crashes on Test Hop 

A. V. Roe Canada Ltd.’s two-place 
CF-100 Canuck twin-jet fiehter that le- 
cently crashed on an endurance flight 
near Komoka, Ont., killing RCAF 
flight-lieutenant Bruce Wanen and en- 
gineer Robert Ostrander, was the sec- 
ond experimental model powered by 
Rolls-Royce Avons. 

Canadian reports say that the plane 
suddenly nose-dived from level flight, 
into the ground at about a 20-deg. 
angle, the explosion digging a crater 
approximating the size ota house, scat- 
tering debris over a wide area and send- 
ing up a mushroom pattern of smoke 
that liung over the scene for about 
15 minutes. 

Cause of the crash was not an- 
nounced, but since this was the fifth 
crash in eastern Canada recently, an in- 
vestigation for possible sabotage is under 

A third model of the CF-100— the 
first powered by Orenda jets, designed 
and built by Avio Canada— has already 
inoved from the production line to flight 

► Avon to Orenda- Originally, it was 
planned to power more than the first 
two Canucks with Rolls-Royce Avons, 
but this arrangement is now altered. All 
of these fighters coming off the line, 
beginning with the third model, will 
carry the company’s Otendas. About 25 
of tiiese jet engines are on hand now. 

This switch in powerplants indicates 
that the Orenda will give as much— 
perhaps a little more— thrust than the 
Avon in this particular CF-100 instal- 
lation, for it isn’t likely that Avro would 
step down the power in the engine 
changeover. Static sea level thrust for 
the Orenda has been reported at 7000 
Ib.-plus. 

Cost of Canada’s three-year produc- 
tion program is reported at more than 
SH billion. 

In 1953, production of the CF-lQOs 
is expected to hit a rate of 50 monthly, 
and a stockpile of about 500 of these 
fighters should be on band sometime 
during that year. 

Certain AF Units 
To Leave Capital 

Administration's plan for permanent 
decentralization of the federal govern- 
ment calls for removal of these Air 
Force units from Washington; 

Office of the Deputy Chief of Staff, 
Comptroller, 187 errmloyes, to Denver. 

Office of Deputy Chief of Staff, Ma- 
teriel: 150 employes of the Office of 
Director of Installations, to Baltimore. 

Research and Development Com- 
mand: 452 employes, to Dayton. 



NEW BUAER CHIEF 
Keai Adni. I tiomas S. CoiiiK 52. )us bceu 
ordered to duty as chief of Navy’s Bureau of 
.Aeronautics. He takes up his post on May 
1. Combs, formerly chief of sfaff and aide 
to the commander in chief of the Atlantic 
Fleet since AprQ 1950, succeeds Rear Adm. 
.Alfred M. Pride, who has been assigued to 

since 1922, and during World Wnr 11 was 
the Southwest Pacific. 


Annual Airlines 
‘Trouble Clinic’ 

The airlines’ annual "trouble clinic," 
-Air Transport Assn.’s Engineering and 
Maintenance Conference— gets under 
way tomorrow at the Drake Hotel in 
Chicago. 

For three days airline engineering and 
maintenance specialists will fire hun- 
dreds of questions at representatives of 
makers of the airframes, engines, propel- 
lers and equipment they fly. If past 
cenfetenees are a criterion, llie sessions 
will be lively. 

All currently flying U. S. -built trans- 
ports will be gone over with a fine-tooth 
comb. And so will their powerplants, 
electrical, hydraulic and pressurization 
systems and the accessories that make 
them run. Pneumatics will appear on 
the agenda for the first time. 

Under the chairmanship of S. R. 
Shatto, vice-president, operations of 
Western Air Lines, the meeting is ex- 
pected to have the largest attendance 
ever, according to M, B. Spaulding, Jr., 
of ATA. Not only will all member car- 
riers have representatives present, but 
so will all important airframe, engine, 
propeller and equipment manufacturers, 
petroleum companies, the military, gov- 
ernment agencies such as CAA and 
CAB, and foreign carriers. 

The agenda has at least one notable 
improvement. Under each of the main 
topics of discussion, all questions relat- 


ing to a particular type of plane have 
been grouped together so that each air- 
craft will be discussed completely be- 
fore passing on to Are next. 

Su’bjects to be discussed and the chair- 
men of the respective conferences: 



Helicopter Meeting 
To Hear Kimball 

What promises to be the most com- 
plete showing of operational helicopters 
will feature the seventh annual forum of 
the American Helicopter Society. Apr. 
26-29, in Washington. D. C. 

Twenty military helicopters belong- 
ing to the Army, Navy and Air Force 
will demonstrate Capabilities of rotary- 
winged aircraft Saturday and Sunday 
at a Anacostia Naval Air Station open 
house. These copters and other com- 
pany aircraft will also be the main at- 
traction at a static display at Hains 
Point Saturday and Sunday. 

Society President Frank N. Piasecki, 
in formalizing the schedule of events 
during the four-day forum, declared 
that this year’s turn-out promises to 
be the biggest in the history of the 
society. 

Bertram Kelly, of Bell Aircraft, forum 
chairman, has arranged five discussion 
sessions tor Apr. 26, and a synmosium 
for Apr. 27. Lee Douglas. Piasecki 
Vice-President of Engineering and 
E. F. Katzenherger, Chief Design 
Engineer, Sikorsky Aircraft will share 
chairmanship of the first day ses- 
sions. Discussions the first day will 
cover theory, design, des’elopment and 
testing. 

Herbert Toomey, chief CAA Aircraft 
division will act as moderator for a 
technical symposium Friday morn- 
ing concerning commercial operations. 
Capt. Robert Strieby, USMC, will be 
moderator of the morning’s symposium 
devoted to military operators. Helicop- 
ter economics will be featured during 
the afternoons discussions and will be 
conducted by E. E. Gustafson of Bell 
Aircraft. 

Honors night banquet will feature 
Navy Undersecretary Dan Kimball 
as principal speaker and music will be 
furnished by the Air Force band. Three 
awards for Outstanding service in the 
helicopter field will be presented dur- 
ing the banquet. 
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Boeing Delivers TB-50D Trainer 


Modified production B-50D is flying classroom for navi- 
gator, bombardier, radar operator training. 


Boeing Airplane Co. lias delivered the 
first of several TB-50D navigator- 
bombardier trainers to the Air Force at 
Mather AFB, Calif. 

The plane is not a new production 
model 1iut is instead an extensively 
modified version of the current produc- 
tion B-50O four-engined Superfortress. 
As production of the all-jet B-47 is 
stepped up at Boeing-Wichita, Lock- 
heed-Marietta, and Douglas-Tulsa, the 
B-50 bomber series will be phased out 
of production. Final production B-50 
planes will come off the line as TB-50D 
types. 

The trainer version will furnish the 
Air Force with a flying school room 
capable of training bvo student navi- 
gators and one instructor and two stu- 
dent radar operators and one instructor 
per plane in addition to the normal 
flight aew. 

► Modification— In modifying the 400- 
mph. B-50 for its classroom role, the 
rear bomb bay is sealed and used for 
installation of a large portion of the 
electronic equipment used in training. 
The rear compartment, formerly the 
central fire control station for the Super- 
fort's gun turrets, now contains installa- 
tions for one instructor and the two 
student radar system operator. The for- 
ward section of the homher is used by 
the B-50D flight crew and in addition 
provides quarters for the two student 
navigators and their instructor. 

The trainee stations each contain a 
complete set of equipment including a 
radar scope, controls, switches and perti- 
nent instruments. The trainee, when 
graduated, should be proficient in three 
spedalties-navigator, bombardier and 
radar operator. 

Air Force currently provides train- 


ing in navigation at Ellington AFB, Tex. 
This school is considered the basic 
school in the new "triple-threat” air- 
crewman program. At Mather AFB, the 
students complete the radar bombardier 
training school, then go to an opera- 
tional combat unit. 

► Refreshers— At Ellington, also, World 
War II navigators gel a refresher course, 
combined with the latest techniques of 
bombardier training, during a 14 week 
period. The trainees then go to Mather 
to be indoctrinated into the radar tech- 
nique for another 14 weeks. At the end 
of that time the trainee graduates as an 
-Air Force "1037’’ crewman— USAF par- 
lance for the navigator-hombardier-iadar 
operator. 

The new "1037" designation will be 
given those who are able to develop pro- 
ficiency in the three separate skills, 
thereby making them valuable assets to 
the Air Force, since they will be able to 
operate as specialists on any one of the 
positions or, in an emergency, fill in 
where needed most. 

The World War I! bombardier takes 
a more extensive course. In addition to 
a brush-up bombardier technique he fol- 
lows a 30-week navigator course, then 
is sent to Mather for an additional 11 
weeks in radar operation. 

A special course is given to a few 
selected pilots. This group studies the 
techniques of navigation and bombard- 
ment for 33 weeks at Ellington, then 
goes to Mather for an additional 16- 
week course in radar operation. 

Other medium speed, medium alti- 
tude aircraft such as the TC-47, TB-25, 
an T-29 are used in the primary training 
stages. The TB-50D program completes 
the training for the future crewman of 
the three-place medium Bomber B-47. 


More USAF Clinics 
For Subcontractors 

Dayton— Success of the first Air Force 
clinic to bring subcontractors and prime 
contractors together for a wider dis- 
Iribution of subcontracts for compo- 
nents of USAF equipment, held re- 
cently in New York (Aviation Wees 
Mar- 5, p. 13), has led to plans for five 
additional clinics to recruit more sub- 
contractors in other parts of the nation. 

"Two of these, disclosed last week by 
Air Materiel Command's procurement 
division, have already been definitely 
planned: 

• Chicago. Mid-Central Ait Procure- 
ment District will conduct a clinic for 
subcontractors at Navy Pier, Chicago, 
from Apr. 30 through May 9, from 9 
am. to 5 pm. daily. 

♦ Boston. Northeastern Ait Procure- 
ment District will hold a similar clinic 
in Boston Armory, from May IS 
through May 19. 

Still in the formative stage are plans 
for three additional clinics, one to be 
conducted by the Central Ait Procure- 
ment District at Detroit some time in 
June, at a location to be announced 
later, and a unified three-service clinic 
for subcontractors to be held in Los 
Angeles under sponsorship of the West- 
ern Air Procurement district, dates and 
location still to be announced. A clinic 
is also scheduled to be held at Ft. 
Worth. Tex. 

► N. Y. Formula— Formula for each 
clinic will be basically that used in New 
York. Principal manufacturers who hold 
prime Air f'otce contracts are being 
invited to show samples of components 
which they wish to "farm out" to sub- 
contractors at a central show room. 
■There potential subcontractors are in- 
vited to meet with the prime contrac- 
tors’ representatives, discuss the com- 
ponents. select the products they can 
make, and in many cases complete 

Much farger responses are expected 
from prime contractors at the later 
shows, as an advance r^istration of over 
80 prime contractor exhibitors for the 
Chicago show already indicates. There 
were 27 exhibitors at the New York 
show. 

Rmorts from prime contractors to 
the Eastern District indicate that 25 
subcontracts with a face value of $486,- 
000 were let during the show. An addi- 
tional 38 subcontracts resulting from the 
show are now in negotiation between 
primes and subcontractors with a total 
dollar value of $4.3 million. 

Air Materiel Command is interested 
in the clinic results especially from a 
small business standpoint, since it brings 
out small manufacturers who may not 
otherwise be placed in contact wifii the 
prime contractors. 
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SIDELIGHTS 



Two New Copters Offered Military 


Twp more \N'est Coast hopeful lieii- 
coptcr manufjctutcrs have announced 
tlieir plans for small rota^-wing craft, 
hard on the heels of Hiller's Hornet 
and McCulloch's MC-4 (.\viatiOn 
Wkek Feb. 19, p. 25; Mar. 26. p. 18). 

They arc American Helicopter Co., 
Manhattan Beach, Calif., and Rotor- 
Craft Corr).. Glendale. They ate both 
boosting tlieir craft for military use and 
holding back most of the details, but 
there the similarity ends, .American 
Helicopter’s product is a single-place 
pulsejet copter that is flying; Rotor- 
Craft's is a design proposal for a tan- 
dem-rotor personnel transport and 
evacuation copter, 

American flelicopter's XA-6 "Buck 
Private" is the second pulsejet copter 
built by the firm. 'I'he first, the X.A-5 
"I'op SerEcant.” is a hvo-placc aaft 
that first Hew in January, 1949. The 
XA-6 has an empty weight of about 
200 lb., and is about as simple as you 


can get a helicopter, merely a single 
formed aluminum tube with a seat 
and small tricycle landing gear, It has 
an endurance uf about one and one-half 
hours without refueling. 

Rotor-Craft Corp.'s "Heli-Jeep” is 
planned to be about 25 ft. long, svith 
doors about seven ft. wide to accom- 
modate strctclicrs- Powerplant is to be 
a single 276-hp. engine liorizontally 
mounted with transmission shafts run- 
ning under the floor. I'he craft is de- 
signed for a s|>ecd of approximately 100 
mph., maximum range of 200-300 miles, 
and useful load of 1200 !b- 

Other mamifacturers are expected to 
join the competition to supply the 
•Armed Forces with rotary-winged craft. 
Since use of the craft is becoming more 
widespread on the heels of its success in 
Korean operations, defense officials will 

C robably call for a laigcr role for the 
elicopter in their future mobilization 


•lacty Leioeuf, son of the late 


MATS 

Military Air Transport Scrvwv jt .\mlrcws 
,\FB, AVashinglon, D- C.. says the world- 
wide sets ice needs civilian engineers-chnl, 
construction, general, mechanical, strucinral. 

fiigeialion and sanitirv. Itarting salaries are 
$3400 to $6400. 
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will be used for light cargo tr 
N'egoHations betveen Arniv. U'S.\F and 
Beech Airaaft Corp. (or purchase of four 
Twin Bonanzas ,1tc under wav. Purchase will 
be made out of the third supplemental 
funds. ... -A 2000-ft. flight strip at Ft. 
Moiiroc, Va„ .ymv Field Forces HQ. is 

Air Force 

US.AF is constructing a complete “coiii- 
niand post" in the Pentagon. .AJrc.rdv in 
partial operation, it will be nerve center of 
all USAF openitions. . . . AF has cnnceled 
citv of Bangnr. Me., enlrv rights to Flow 
AFB because of increased tnim.arv activitv. 
hnt use hv scheduled airlines wiK continue 
for the lime being. . . . .Air Force now has 
an official flag. It carries the AF seal on a 
dark blue background, with a Ihnnderbolt 
and shafts of lightning, a shield and a circle 
of 13 stars. . . . Greenville .AFB, S. C., is 
lenamed Donaldsoo .AFB for Capt. John O. 
Donaldson, of World War II. 


Industry 



the same policy of liceo.ung agreements witS 
auto manufacturers as during World AVar 

ftehng repOTiissfo^ XLRB 'h^f l*d'^ 
May 1. on a com^aint'thc companv illegally 
refuted to rehire some of the strikeis. and 
later discharged some employes for union 
actisity. . . . Republic Aviation, tooling up 
for the F-84F. still has sivable orders on the 
F tnodel, so that for a time both models uoll 
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In considering factors which influence exhaust 
valve life, temperature is the dominant one. High 
temperatures sharply reduce the resistance to 
corrosion, distortion, and fatigue life of the finest 
alloy steel. The effectiveness of sodium cooling 
in reducing valve temperatures is shown by the 
curves above, typical of recorded test data. 

The curve “Effect of Fuel-Air Ratio” shows that 
as the mixture is leaned out to obtain maximum 
economy, valve temperatures rise. The curve 
showing “Effect of Engine Speed” indicates that 
temperature rises rapidly as speed increases. 

Eaton engineers will welcome an opportunity to 
discuss the application of Eaton sodium cooled 
valves to engines proposed or now in design. 

EATON MANUFACTURING COMPANY 

CLEVELAND, OHIO 

VALVE DIVISION: 9771 FRENCH ROAD • DETROIT 13, MICHIGAN 

PRODUCTS: Sodium Cooled, Poppet, and Free Volves • Tappets • Hydroulic Valve Lifters ■ Valve Seot Inserts • Jet 
Engine Ports ■ Rotor Pumps • Motor Truck Axles • Permonent Mold Groy Iron Costings • Heater-Defroster Units • Snap Rings 
Springtites • Spring Woshers-Cold Drown Steel’ Stampings Leaf and Coil Springs Dynomotic Drives, Brakes, Dynomometen 





PAC quality workmaiishif) 
sets the standard of the industry 


PAC testing methods 
increased efficiency of operation 


Engine Overhaul Efficiency... 
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AERONAUTICAL ENGINEERING 



Convair’s Turboprop Flight Experience 

Operations witli Allison 501 engines in XP5Y-1 ami ^ 

Turboliner summarized for benefit of other users. '?^uSolmer a oil Ink r.V^il 



Aeronautical Meeting 
just such a paper. 

Consolidated Vultee Aircraft Corp.’s 
manager of inspection and flight R. C. 


sor, a set of eig^t combustion chambers 
of the cylindrical through-flow type, 
and a four-stage turbine. Tlie turbine 
drives the compressor by means of a 
.splined coupling shaft. The power sec- 
tions drive the reduction gear assembly 
through splined shafts at the face of the 
compressor rotor assembly. Each power 
section and reduction gear assembly in- 
corporates an independent dry-sump oil 


droop in the fuel g 
cut fuel back as much as 
n_ the 

power section is installe"< 
and operates a coordina., 
the power section. This d 



controls tlie blade angle in the region 
below flight governing. In tlie flight- 
governing region the actuator signals 
propeller governing speed through an- 
other variable potentiometer. The elec- 
tronic governor sends signals to a valve 
in the propeller control which in turn 
changes blade pitch to maintain con- 
stant speed. I'he constant speed is 
variable from 1 2.800 rpm. turbine speed 
at operational or flight idle, to 14,300 
It full powe 


^^nd tiie'p 




r. iince the governing range 
It be left while the airplane is 
i operational idle stop is 


in flight, ; . , ^ 

provided by the airframe mainifactiirci 
This stop is not to be nulled until the 
aircraft is on the ground or waterborne 
and then is pulled mami.illv bv the 
pilot on the XP5^'-1 ,ind dectncalh' 
by a solenoid on the Tiirboliner. M 
ground idle or shirt the blade angle for 
minimum torque and approximatelvacro 
static thrust is set and turbine speed 
is approximately 11,500 rpm. As the 
throttle is pulled back, reverse blade 
angles are set iinKI maximum reverse 
thrust becomes available at 0° throttle 
quadrant setKng. 

Feathering is provided from am- 
throttle position b\' driving the pro- 
peller actuator clcctricallv. Manual 
feathering is available in the event of 
electric failure. 

► Operations— The operation of a turbo- 
prop powcrplant is considerably simpler 
than that of a reciprocating engine. A 
single power lever combines all the 
conventional engine controls including 
throttle, propeller, mixture, superchar- 
ger. and carburetor heat. Tlie most 
important engine instruments required 
are tachometer, torquemetcr, turbine 
inlet temnerature. flowmeter, oil tem- 
perature. fuel and oil pressure, and bear- 
ing vibration meter. The latter unit 
has pros'ed to be a valuable indication 
of incipient power section failure. 


In the XP5Y-1 the pilots arc pro- 
vided only with a tachometer and tur- 
bine inlet temperature for each engine, 
but the latter will be replaced with a 
torqiiemeter since turbine temperature 
can be limited by fuel control. The 
pilot is vitallv interested in power out- 
put during take-off and the torquemetcr 
is his only means for determining this. 
Turbine inlet tempeniturc is not a true 
guide of power. 

The flight engineer has a complete 
set of in.strumcnts, but his major con- 
cern is to monitor this equioment since 
adjustments are not normally made in 
flight. Normal engine run-up check be- 
fore take-off is non-existent. The flight 
engineer monitors turbine inlet tem- 
perature, turbine speed, and fuel flow 
during take-off and adi’ises the pilot 
iiiilv if any exceeds its limit. 

Engine clicck-oiit before releasing 
the airplane for flight is also quite 
simple. This routine normally consists 
of a full-power cheek of fuel and speed 
schedules, an overspeed governor clieck 
with electronic governing inoperative, 
an operational idle cheek of fuel and 
speed schedules, and a full reverse 
check. Tlie whole procedure is accom- 
plished in a matter of a fe«’ minutes 
after bringing the oil temperature up 
to minimum limits. 

Expericnce to date shows that design 
precautions must be taken with turbo- 
props to keep foreign material and 
water out of the turbines. Several com- 
pressors have been scverclv damaged 
by foreign material. The propellers pick 
up debris from the ramp and throw it 
into the inlet ducts. ^\Hien using re- 
verse thrust on landing the XP^-1. 
the propeller tins throw water forward 
which retiim.s through the hub section 
and on into tlie inlet ducts. On occasion 
this water can quench the turbine 
flame, resulting in a dead engine. This 
problem is being solved by adding a 
plenum chamber to the inlet duct sys- 
tem. designed to prevent both foreign 
material and water from reaching the 
power section. 


► Starfiiig Kase— Starting power is sup- 
plied by an .\iReseat3i gas turbine 
compressor of 35 hp. svhicn is started 
by an electric motor. Compressed air 
from the GTC drives an air starter 
mounted on tlie reduction gear assem- 
blies. This starter spins the power sec- 
tion to 2500 rpm when ignition occurs. 
The starter remains engaged until 5500 
rpni, is reached at whicli point the 
power section is able to accelerate itself 
to 11,500 rpm. On the Tiirboliner the 
propeller turns with the starter, but on 
the XP5Y-1 the power section onlv 
turns and the propeller is engaged later. 

Some difficulty was experienced at 
first matching the GTC to the air 
starter, but minor adjustments solved 
this problem and starts have been regu- 
lar and orderly. Minor ducting prob- 
lems were originally encountered on 
the XP5Y-I which required two GTC.s 
to be operating to get a clean start, 
but these problems have now been 
solved. No cxneticuce with cold weather 
starting can be obtained in San Diego, 
but it is expected that reciprocating 
engine practice will be followed to re- 
duce starting torque. It is not expected 
that cold weather ignition will be a 
problem. No hot starts base been ex- 
perienced to date, probably due to the 
excellent fuel control during starting. 

The initial taxi runs and early flights 
of the turboprop airplanes were plagued 
with all the usual electro-mechanical 
faults of a brand-new type of engine. 

It was soon found that ordinary 
Cannon plugs were not suitable for 
the turboprop since anv loose connec- 
tions immediately resulted in wander- 
ing propeller blade angles during taxi- 
ing. These prevented the pilot from 
properly controlling the airplane. After 
all non-essential Cannon plugs were 
eliminated in favor of straight-through 
wiring (unfortunately at the expense of 
easy maintenance) and essential Can- 
non plugs were replaced with vibration- 
resistant emiipment, operation became 
quite reliable. 

Early flights soon revealed drifting 
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the fastest possible delivery. Tied into this ability to deUver is another 
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governing speeds, due to temperature 
and pressure effects on electrical re- 
sistance of balanced circuits- This re- 
quires very careful balancing of com- 
pensating circuits before each takeoff, 
and readjustment of resistors by the 
Sight engineer during flight. Special 
rheostats were temporarily installed for 
the flight engineer, and a redesign of 
the governing system is now underway 
to eliminate this condition. 

► Throttle Tracking— It is extremely im- 
portant that the propeller actuator track 
throttle position to an exact schedule 
within narrow limits- TTiis actuator is 
operated by an electric motor con- 
trolled through variable resistors and a 
micro-positioner circuit using a polar- 
ized relay- This type of circuit intro- 
duces efectrical fiysteresis and step 
changes in the propeller actuator mo- 
tion which, adrfed to the mechanical 
hysteresis of the coordinating control, 
caused relatively large off-schedule speed 
signals to be sent to the propeller con- 
trol. All these conditions are now being 
corrected by the installation of a pro- 
peller actuator mechanically connected 
to the coordinating control, and by the 
substitution of fixed resistors for the 
variable ones. Difficulty has been experi- 
enced in setting the hydraulic overspeed 
governor. The overspeed governor 
must start to open below 100 per- 
cent tpm. in order to restrict turbine 
^eed to less than 10? percent rpm. 
The result is that the electronic gov- 
ernor is biased at 100 percent rpm and 
setting take-off governing speed is a 
delicate operation. No definite solution 
has yet been found for this problem. 

Fortunately, a complete hydraulic 
failure in the propeller control ^las not 
been experienced. This condition will 
be dangerous because a mechanical low 
pitch stop is not presently installed 
m the propeller. Such a mechanical 
Stop is mandatory on turboprop instal- 
lations because of the high drag of the 
propeller and windmilling tuSsine at 
flat blade angles of the propeller. 

In spite of these difficulties, it has 
been found that the turboprop is an 
amazingly flexible thrust-producing 
powerplant. Full positive thrust an5 
full negative thrust are instantaneously 
available even with rapid motions of 
the throttle. When the control system 
is functioning properly, no surging of 
power or speed is experienced when the 
throttle is rapidly advanced. Response 
to the throttle is immediate and smooth 
when accelerating after a missed ap- 
proach. This is a pleasant improvement 
over the reciprocating engine whicli 
must be handled rather gingerly when 
accelerating from a power-off glide. 

► Flight E^^rience— Once the electro- 
mechanical equipment was operating 
properly, it was apparent that turboprop 
controls afforded superlative water han- 
dling characteristics ontheXP5Y-l dur- 
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CASTERS 



It's easy to select the 
right caster to meet 
your exact require- 
ments trom the Darnell 
line. There are nearly 
4000 models trom 
which to choose. 



DARNELL CORP. LTD. 
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iiig iluu’ speed meiieuvering. Dmliig all 
normal taxiing, up to approximately 
40-mph- speed, the power plants ate 
operated below operational idle. 

The pilot may readily vary the thrust 
from each of the four nacelles in small 
iiicrcraenls. ITris permits the airplane 
to be stopped dead in the water, backed 
or turned at will regardless of wind nr 
tide conditions. It is even possible hi 
maintain complete control of the air- 
plane on the water with two nacelles 
on the same side operating. 

Propellers operating at high spccrl 
near zero thmsl create a startling 
amount of noise. Maximum noise when 
doing minimum work is smnething new 
and annoyinglv different. 

A most bafSiiig condition traceable 
directly to the installation of turbn- 
props on a multi-engine airplane came 
to light on initial landings and stall 
check of the XP5Y-1. I'he airplane 
developed an almost uncontrollable 
tendency to yaw and roll when the 
throttles were reduced to operational 
idle and the speed was reduced. Figure 
I shows the sequence of events during 
a tvpical landing. I’articiilarly note- 
worthy is the amount of left rudder 
and left aileron required to maintain 
straight and level flight. 'Hits plot shows 
the difference in propeller speed be- 
tween tlic outboard nacelles and the 
resulting difference in thrust between 
these nacelles. It is interesting to note 
that dual-rotation propellers probablv 
create abnomial amounts of lift over 
the wing section behind a thrust-pro- 
cluciiig propeller and excessive loss of 
lift behind a drag-producing propeller. 
Stall tests at operational idle have 
show rnaxiimim unstallcd lift coeffi- 
cients far higher than calculated. 

► .\.syiiimcttic 'I'lmist— I'igute 2 traces 
the reason for asymmetric thrust to the 
fuel schedule required to inaiiitain 
relatively low turbiiK speed.s at ujieta- 
lional idle. Ilic fuel schedule is de- 
signed to prevent turbine speed from 
dropping substantially below 90 per- 
cent rated speed. Thus, when the pro- 
peller governor signals for any speed 
other than 90 percent at operational 
idle, substantial changes in power out- 
put occur. The effect of these power 
changes with turbine speed is traiis- 
l.ited into terms of thrust in Figure li- 
lt can he .seen that if the throttles are 
reduced to operational idle at a speed 
of 140 mph ill a normal appro.ieli, 
and one propeller is governing at 1 5.1 20 
rpm. aud the other at 1 2.000 rpni., 
flicrc will be as;uniictric-al thrust of 
SOOO lb. due to fuel schedule. Turbine 
speed diffcreuccs represent only pro- 
peller rpm.; the propeller governing 
problem can be appreciated. Tire fuel 
schedule between engines is also sub- 
ject to tolerances, and when tlicsc 
tolerances are added to the effect of 
turbine off-specd. the condition shown 



I'TGURK h Iziiiding hislorv for XH5Y-1 
shows liigh degree nf roll and saw. 



I'lCDRK 2; T'l.cl sel.cdi.lc foe XP5V-I is 
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in Figure 1 occurs. In this case, the 
fuel schedule was fortunately oS on the 
high side on the high speed turbine, 
reducing the asymmetric tJirust to 1700 
Ib. instead of 6000 lb. 

The present prop design provides 
for a hydraulic low-pitch stop of ap- 

E toximatcly nine degrees; however, this 
lade angle is biased by the electronic 
governor wliieh drives the propeller 
into a much flatter pitch when the 
speed is off schedule. As can be seen 
from Figure 3, this further aggravates 
the asymmetric thrust problem. If we 
assume perfeet fuel seheduling for the 
flight shown in Figure 1, the right out- 
board propeller will continue to in- 
crease drag as the airspeed drops, as 
shown by following the 13,120-rpin. 
line. At the same time the left out- 
board propeller is producing thrust, as 
shown by the 12,000-rpm. line. Now. 
if a mechanical stop be added at fifteen 
degrees blade angle, the right outboard 
propeller drag will be limited to 3.000 
pounds at 160 mph., since lower air- 
speeds will cause turbine speed to d-xip 
and drag to be reduced. At normal 
touchdown speed of 120 mph., the 
.isyminetric thrust would be 1600 lb. 
if botli propellers incorporated a me- 
chanical stop at fifteen degrees blade 
angle, instead of 6200 Ib- without the 
mechanical stop. This stop would have 
to be pulled out of the way after touch- 
down to prevent exccssii’e thrust from 
building up at the lower airspeeds. 

Propeller synchronization should ma- 
terially assist the asymmetric thrust 
problem, and will be inrorporated at 
an early date- Any synchronizer, how- 
ever, will probably be unable to cope 
with large off-speed signals of a mal- 
functioning propeller governor, so a me- 
chanical losv pitch stop is a must. 

► Burnout Hazard— The hazardous na- 
ture of a turbine bum-out was empha- 
sized on one attempted take-off of the 
XP3Y-1. Just before becoming airborne, 
the plane swerved violently to the left 
and the left wing pontoon dropped in 
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to file water. The take-off was aborted; 
and it was apparent that something 
was wrong in the left outboard nacelle. 
Examination showed the turbine wheel 
completely burned out in the left power 
section of left outboard nacelle. 

During this take-off, the heading re- 
mained constant until hump speed was 
reached. Rudder oscillation was normal 
up to that point to maintain a straight 
course. An eight dc|rce turn to the left 
was experienced going over the hump, 
which wliile unusual did not cause 
alarm because a quartering wind was 
blowing. This was corrected by rudder 
and a new heading was maintained. 
Then the aircraft veered to the left at 
about SO mph and the throttles were 
all pulled back when the left turn ap- 
proached uncontrollability. Records 
showed that tlic left outboard engine 
started to fail at exactly the same time 
as the first swing to the left. Turbine 
speed was not affected until the second 
swing to the left started simultane- 
ously with a drop in turbine speed. It 
is presumed that the turbine wheel 
burned out completely at this point, 
and the drag of the compressor was so 
great that it not only absorbed all the 
hotscpovier from the other power sec- 
tion but dragged tlie propeller down as 
well. Analysis of the propeller speed 
and airspeed indicates that a bumed- 
out turbine wheel at take-off power 
creates as much or more drag as a pro- 
peller which is windmilling both power 
sections. 

A windmilling engine is a distinct 
possibility during take-off or landing, 
and turbine burn-out has occurred at 
take-off. Therefore a simple, reliable 
auto-featliering system is mandatory for 
both take-off and landing conditions. It 
is believed that the best means of 
achieving this is to install a reliable 
torquemeter to sense negative torque 
and initiate a prop-featliering signal 
when it occurs. 
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New Way to See Boundary Layer 


How to see the invisible boundary 
layer on an aetodyiianiie shape is a 
problem which has been solved in 
several ingenious ways by windtunnel 
engineers. Recently, the National Ad- 
visory Committee for Aeronautics has 
added another technique to those avail- 
able for tlie visual study of boundary 
layer, and it promises to eliminate some 
or the shortcomings of earlier methods. 

Most of these detection mctliods 
depend on the differences in evapora- 
tion rates of liquids in laminar, turbu- 
lent and separated boundary layers. By 
wetting a model and then passing air 
over it, the rates of evaporation in the 
different regimes of boundary layer will 
cause parts of the model to dry before 
others. By proper techniques, these dry 
parts can be seen or photographed and 
the pattern of boundary layer distribu- 
tion determined. 

^China.Clay Method— One of the best- 
known techniques for boundary layer 
observation is the so-callcd china-clay 
method. Here a suspension of china 
clay in lacquer is sprayed on the model. 
When this dries, the model is evenly 
coated with a smooth white absorbent 
film. This film becomes transparent 
when sprayed with a volatile fluid with 
the same index of refraction as the 
china clay. Wlien the liquid evaporates, 
the china white again becomes visible. 

An adaptation of the liquid-film 
method has been in use at Ames Aero- 
nautical Lab. Tlic model is painted 
black fint, and then coated with a liquid 
mixture of glycerin, alcohol and a liq- 
uid detergent. Glycerin is the indicating 
agent, alcohol is a diluent for proper 
spraying and the detergent facilitates 
wetting of the surface. Visual indica- 
tion of the wet and dry regions is 
satisfactory, but photography requires 
that additional contrast he provided. To 
do this, the model is dosted with talcum 
powder, which adheres to the wet sec- 
tions and blows off the dry ones. 

► Luminescent Method— The NACA 
has developed, with the aid of the Vogel 


Luminescence Corp. of San Francisco, 
a different technique which involves the 
use of a lacquer which bears a lumines- 
cent pigment. This mixture has the 
property of fluorescence only when dry. 
Aay shape which has been sprayed with 
the lacquer and subjected to airflow, at 
first appears uniformly dark under ultra- 
violet radiation. As solvents leave the 
film and drying begins, the drying 
areas begin to fluoresce (see photo). 
This is, of course, a transient condition, 
and in time, tlie entire body will be dry 
and will fluoresce. 

In tests performed so far, the drying 
rate has been slow enough to allow un- 
hurried photography and observation 
of the patterns. In some cases it has 
been possible to stop the windtunnel 
and remove the model to make detailed 
study of tlie pattern which persists in 
still air for so’eral hours. 

A complete description of the tech- 
nique, together with the necessary 
lacquer and pigment designations, has 
been published by the NACA as Tech. 
Note 2263. The Use of a Luminescent 
Lacquer for the Visual Indication of 
Boundary-Layer Transition, by Jackson 
R. Stalder and Ellis G. SlaeJc, of the 
.^mes .Aeronautical Lah. staff. 


France to Build 
Bristol Engines 

(McGraw-Hill World News) 
Bristol, England- Bristol Aeroplane 
Co. has reached an agreement with 
France's Societe Nationale d’Etude ct 
de Construction do Moteurs d'.Aviation 
(SNECMA) under which the French 
organization will manufacture Bristol 
Hercules aero engines, tlie company an- 

Tlie agreement covers the supply ini- 
tially of substantial numbers of Her- 
cules engines from Britain while the 
new production line is getting under 
way in France. 


AVIATION WEEK, April 23, 




Douglas C-124 


Nonh American AJ-1 
Republic F-91 


WING-FLAP ACTUATORS BY 
WESTERN GEAR 

These are some of the huge birds that "flap their wings" 
with Westem Gear muscles. Wing-Jlap actuators — 
small, precision gear units designed and built by Western Gear— are but one 
type of the mechanical-power-transmission products that 
are our contribution to the nation’s fast, powerful air arm. 

Our fifty years of gearmaking experience and our skilled aircraft engineers 

are ready to serve the aviation industry in war and in peace, with gears and 
geared products for air-borne and ground installations. 
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High-Purity Polarization for VOR 

Quality of signals from new cyHndriral transmitting 
antenna eliminates aircraft altitude error. 


An exceptionally liigh degree of hori- 
zontal polarization purity is the out- 
standing feature of a new type of VOR 
transmitting antenna dcvclo[jcd by fed- 
eral Telecommunication Laboratories, 
Inc., rcseatcli unit of the Intcmatioiul 
Telephone and rclcgraph Corp. 

The antenna, a cvlindrie.il array of 
rods and fonners. is a sclf-cont.iincd unit 
which can be installed rapidly and sets- 
iced easily. 'Ilie addition of DME 
equipment, for which space is provided, 
makes the array a complete R-Thcta 

► Background— A'OR (\'IIF omnirange) 
was standardized by the International 
Civil Aviation Organization as a short- 
range navigational aid. In the United 
States, about 300 A'HF omnirange sta- 
tions arc being operated by the Civil 
.Aeronautics Administration. 

Omnirange compares the rcceiscd 
|ihase of two audio-frequency signal.'. 
One signal the reference phase, is radi- 
ated in all directions with a constant 
phase modulation. Tlic other signal is 
radiated rotationally at a speed of 1800 
rpm.. so that at any constant bearing 
azimuth angle, the reeei'cd signal varies 

These two signals arc compared in 
the receiver, and the oliasc difference 
bct'vcen them defines the azimuth bear- 
ing angle of the station. fOr in another 


scii.se, it defines the nidul location of 
the aircraft with respect to the station.) 

Both these signals arc generated from 
a single station which r.idiatcs an infi- 
iiite mmiher of air imitc.s extending like 
spokes of a wheel from the hub. 

► Nicknamed— The itcw antcmia .irr.iy 
is lighth' referred to as a "cage" he- 
tause of' the obvious resemblance, nic 

rods diiided by tircular formers into 
two fimctional (but three geometrical) 
sections. The lower cage i.s the an- 
tenna proper; the upper c-age is referred 

Fiitirc assembly is mounted on a 
circular counterpoise like those currentlv 
standard for VOR installations (30 ft. 
in diameter). Sfaxiimim iKight of the 
unit is about 1 3 ft. 

Lower cage contains a small dipole 
mounted on a cylindrical section of 
tubing concentric with the main cage. 
Tliis antenna provides the variable 
phase signal, lire tubing is a housing 
for a synchronous motor (which turns 
the dipole at a constant 1800 r])ni.) 
and a rotating slccse joint which trans- 
mits VIIF energy to the dipole. 

A magnetic tone wheel is mounted 
on the dipole shaft. This wheel gener- 
ates the 30-COS- reference signal using a 
magnetic pickup arm on its rim. 

B'’ mounting "heel and dipole on the 


same shaft, phase slippage between ref- 
erence phase and \ariable phase signals 
is eliminated. 

The reference signal is brought out 
of the bottom of the cage through a 
transmission line to the transmitter. 
Here it modulates the radio-frequency 
amplifier which supplies energv to the 
omnidirectional radiator. 

► Circular Radiator-The omnidirec- 
tional radiator is a circular disc mounted 
abo'C the dipole. Tliis radiator emits 
the reference signal and carries station 
identification and simultaneous voice 
transmissions. F.lectricai coupling be- 
tween dipole aitd loop radiators is cliitri- 
iiatcd by “special and novel method'." 

Cage extension space is available fur 
mounting a DME (Distance Measuring 
F.quipmcnt) and an X-band beacon an- 
tenna, Tire addition of the DMF an- 
tenna makes the airav usable as a com- 
plete R-Tlicta navigational system. 

Wlicn the beacon is used, Tvo '-er- 

placcd with X-hand wave pnidcs for 
Wding the Ixiacon. 'nic DM): caixi.il 
lead can be passed through anv of the 
'crtical rods. .And other rod- in.iy he 
used to carry power lines for the ob- 
struction lights which can be placed 
nn top of the cage. 

► Pure Radiatioii-l’riinar>- .idvaiitagc 
of the c.igc antenna is the purity of the 
i.idialcd signal. There is such a high 
degree of horizontal polarization purity 
that no noticeable aircraft attitude er- 
rors arc present in fl; ing a course. .Ami 
these errors arc important— they mn as 
high as 3 deg. lariation from true with 
earlier designs of antennas. 

Attitude errors produce the phemmi 
eium known as "pushing." bec.uise the 
radial course ikpcnds on the aircraft 
attitude. Pushing is primarily ctmfusing 
when a pilot is tning to fiv to intersect 
a course. In bariking flight, the indi- 
cator shows the pilot that he is on- 

He levels off to fly the heading, bill 
finds that his reading has apparcntls 
shifted. lie then tries again to inter- 
sect the course, gets a reading, lescls 
out-and is off-course again. It takes 
scscral attempts to narrow the conisc- 
finding error to zero, and with impure 
radiation, the aircraft w ill zig-zag armmil 
the course in attempting to fly it. 

There is a structural advantage, foo. 
AA'ithaiit the cage structure, the rot.it- 
ing dipole would he about 4 ft. long, 
and difficult to rotate synchronniislv at 
1 800 tom. 'Die caged dipole is onlv 
1(1 in. long, and its electrical radiation 
cfficiencv is maintained. The cage acts 
as an electrical lens and reduces the 
physical size of the antenna hy more 
Ilian four-to-one. 

► No .-Ambignit'-AA’itli the new cage 
antenna, there is a lack of the usual 
cone-of-iimbiguity over the A'OR sta- 
tion. TIic nn-course needle will not 
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ilireetly over the transmitlcr, but will 
stay dead-on if the pilot is flying rate- 
fuliy. If he is a bit sloppy, the iiidi- 
i.itdr svill show an area of ambiguous 
signal, but this svill be only of short 

Pliysically, the cage antenna can show 
improvements in handling, aligning and 
erection. 

hirst, tlic unit is completely adapt- 
able to existing stations, as any replace- 
ment antenna should be. It is a one- 
piece unit which can be installed in 
considerably less than 24 lioui.s, com- 
pared to the .several-day ^riod now re- 
quired. The center housing for dipole 
and tone wheel is removable from the 
cage bottom for sen/icing or replace- 
ment. Anti no tuning need be done 
abo'c the coiinlcrpoisc. 

De\c]opmcnt of the antenna w-js 
done by Federal for tlie US.AF Air Ma- 
teriel Command at Watson Labora- 
tories, formerly located at Fort Mon- 
mouth, Red B.ink, N. ]. Federal is now 
in production for the .Ait Force on these 
new units. 


Lockheed Builds 
Avionic Test Lab 

Lockheed Aircraft Corp. has sched- 
uled construction on a new four-story 
laboratory building representing a J400,- 
000 investment. 'Ine new research 
facility will be primarily for avionic 

Antenna research will be quadrupled 
at Lockheed to solve problems of air- 
craft design which stem from the in- 
creased aircraft speeds and the increased 
quantities of radio and radar carried in 
militaiy aircraft. 

Laboratories and test equipment for 
.ivionic research will be on the top floor 
and roof of tlic new building. Augment- 
ing these laboratories, a pattern range 
(or checking antenna performance will 
be erected nearby. 

One floor of the building will be 
dC'Otcd to an environmental test cham- 
ber to duplicate atmospheric punish- 
ment up to altitudes of 75,0(JO ft.- 
wliich Lockheed says is the highest 
altitude ever simulated in laboratories. 
Temperature variations from —100 deg. 
F to 600 deg. F can be staged in the 
test chamber, as well as subtropical 
humidity, salt spray, ultra-violet radia- 
tion (of intensity such as upper-atmos- 
phere sunshine produces), rain, wind, 
^nd and dust. 

Equipment used in conjunction with 
the c'hamber will test performance and 
stability of materials under conditions 
of thermal shock, vibration, impact, 
acceleration and explosion. 

The new laboratory is scheduled to 
lie operating in the carlv montlis of 
1932. 
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TORRINGTOI^ NIEDU HEARINGS 


. . . for faithful performance ond smooth onti-friction operation. 



. . . for savings in machining time and costs. No grooves or 
shoulders are needed . . . just a plain bore housing machined 
to proper dimensions. 

...for fast, economical assembly. A simple arbor press oper- 
ation seats the bearing by press fit. Spocers or retainers are 
not required. 

help your customers reduce maintenance, 
minimum of service attention. 

these and other 

THE TORRINGTON COMPANY 

Torrington, Conn. • South Bend 21, Ind. 


TORRINGTON NEEDLE GEARINGS 


NEEDLE • SPHERICAL ROLLER • TAPERED ROLLER • STRAIGHT ROLLER • BALL • NEEDLE ROLLERS 


EQUIPMENT 


Guide to Equipment Overhaul Times 



Msrtin 2-0-2 




l'',qiiip!iieiit is wiestiiig control of aircraft from man. 

It is essential to successful flight. And it is big business. 

Maintenance and overhaul of that equipment is one 
Ilf the airlines' major concerns. Roughly 20 percent of 
all their expenses are in that category. 

The military know equipment is important, The\ 
are earmarking as mucli money for equipment purchase 
as for airframe purchase. 

As a service to the industa, in response to repeated 
suggestions, Aviation Week presents the first and onlv 
correlation in an\’ as iation magazine of the comparative 
merhaiil times in hours set by \arions airlines for simihir 
equipment on all postwar transport aircraft, 

* For airlines this special report can sers'e as a guide to 
better oserhaul performance. 'I'here is much to he 
learned from studying the discrepancies and consistencies 
in overhaul times for identical components mounted on 
identical airframes flying identical routes. 

• For airframe manufacturers this report serves as check 
li.st on how the equipment in their planes stacks up 
against that in their competitors’ aircraft. 

* For equipment mamifactuiers this report is a valuable 
index to performance of their equipment as installed '"s. 
their own estimates, and for comparison of their product 
with that of their competitors. 

• h'or the military services this report can serve as a 
useful tool based on the experience of commercial 
operators with equipment which the services also operate. 

.-\ lot of money can be saved if airline managements 
take a long, hard look at the comparative times and bring 
about equalized overhaul times where practicable and 
desirable. Differences in operating conditions, overhaul 
facilities and maintenance philosophies can and do 
account for a portion of the variation in times shown in 
the report. But not for all of them. 

Equipment is important: airframes are shrunk or 
stretched to accommodate it. It can control an aircraft 
with greater precision than man. It is a keener detective 
in fingering faulty components, [f it fails, results can be 
fatal. 
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NEW AVIATION PRODUCTS 


© # 


Position Indicator 

A new landing gear position indicotui 
developed by the Riverside Metal Co. 
puts that company in the aircraft in- 
strument manufacturing (ield- 

Thc indicator for each landing gear 
has three easv-to-read, rotating positions- 
Separatc solenoids actuate tire "rip" 
and “down" flags appearing in tire 
indicator dials as shown abor e. When 
neither solenoid is energised, an unsafe 
condition is indicated by a face with 
diagonal lines. Indicator.s are designed 
for mounting in banks of three, one for 
each wheel- Address: Riverside, N. J. 


'I'csts har e shown, says the firm, that 
response characteristics of the new 
switch. Model 710, "are consistent over 
a larger pressure range than before." 
Also, design approach has made possible 
construction of a irnit that is smaller 
and lighter in weight, it adds. The de- 
s'lce is available with a stainless steel 
pressure scnsiitg clement for use with 
most corrosive licpiids and gases .\<1- 
dress: 950 N. lligliland Ave., Los 
Angeles 3S. 



Hot Dimple Control 

Latest hot dimple control on the 
market is the "Automatic Pyrometer 
Control" developed by Assembly Prod- 
ucts, Inc., Chagrin Kails, Ohio. 

Keynoting simplicity, the company 
has provided the unit with two "Sim- 
plytrol" double-contact meter relays, 
one for each section of the die. Each 
has ail on-off contact for regulating 
heat of die and a low limit contact 
for safety shut-off. Controls permit 
adjustment to any setting through a 
temperature range from 350 to 750F. 

No vacuum tubes are used in the 
instrument. It is available as a single 
unit for control of individual dimpling 
machines or in a "Polypoint” model 
for independent control of a number of 

Rugged Switch 

Mcletron Corp. reports it has de- 
veloped a pressure switch with a new 
diaphragiii configuration which better 
withstands high frequency vibration en- 
countered in various airaaft and rocket 
engine applications- 


Speeds Wiring Tests 

The time it takes to test multi-con- 
ductor cables in aircraft can be cut 
down as much as 90 percent by using 
a lien test set recently placed on the 
aviation equipment counter- 

That's the claim made by W'elch 
Electric Co. for its "Universal Cable 
Harness Tester." -Ibis unit, says the 
firm, meets specifications drawn up by 
the -Air Materiel Command. It is spe- 
cially designed to checkout niiilti-coii- 
duefor cables used with aircraft radio, 
radar, lighting, instruments, control 
units and other equipment. 

The set's effectiveness in cutting 
maintenance tinse and costs is well 
demonstrated in its use with the B-36. 
Wiring in this bomber now can be 
checked out in eight hr.— instead of 
500 hr. formerly required to do the 
job. asserts the maker. 

Operation of the tester, a portable 
type, is said to be quite simple. Cables 
are connected, type of test selected, 
then eacli conductor is checked out in 
rapid sequence by turning a contact 
selector svhieh visually indicates the 
conductor being tested. 

Tlie instrument is equipped with a 
pair of co-axial cable connectors for 
testing RF and co-axial leads, a pair of 
-17-contact connector receptacles and 
a pair of 35-eontact connector rcccp- 

For continuity testing, a full ampere 
is passed through the conductor. If 
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...ULTRA-MODERN 
AVIATION FUELING 


Cifies Service /oins with Eastern Air lines 
to inou9urofe onofiier greaf oiivance 


The Flat-Tops are on duty now— making notable service 
records. With these remarkable new tank trucks, Cities 
Service is fueling Eastern Air Lines planes ar LaGuardia, 
Newark, and Boston’s Logan Airport. Never before has 
there been any approach to the safe, speedy, convenient 
fueling now made possible by Cities Service Flat-Tops. 

You'll be interested in major Flat-Top features listed 
here. Each one adds evidence that Cities Service is in the 
forefront of aviation progress. That’s why fields offering 
Cities Service products arc winning preference today, 
among those eager for topnotch quality and service. 


ind Aviation Specialty Products 


New York ■ Chicago 


in the South: Arkonsas Fuel Oil Co. 
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mCPQJSE-raONQPS WIMDTEES 



INDICATE THE 


DAY and NIGHT 


Wind Tee with Operator Control and 


Remote Operator Control 




CROUSE-HIIMDS 
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UGHTINC FLOODLIGMTS * CONDULETS < TVAEFIC SI 
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MOTORS PROTECTED BY 
DOW CORNING SILICONES 


than i amp. pa^&ci, a pilot light 
indicates "open circuit." A separate 
light indicates a closed circuit. In in- 
sulation resistance checkouts, every con- 
ductor blit the one being tested is 
grounded and 1 500v. dc. applied. 
Leakage is positiscly indicated. Resist- 
ance is measured in megohms. The in- 
strument is designed also for insulation 
breakdown tests, point to point check- 
out of any cable or part of the wiring 
sy.stem and similar work. 

The device has luggage-tvpe handle', 
weighs 62 lb., measures '2-^x198x10 
in. Maker’s address is 1221 Wade .St , 
Cincinnati 1-4. 


... the insulation that has alreody saved Industry millions of maintenance 
doliors plus the hourly output of hundreds of thousands of menl 

This most timely announcement cops the test program we storied 
8 yeors ogo when silicone resins were introduced by Dow Corning Cor- 
porotion. First we proved by occeleroted life testing that silicone 
insuloted motors hod a good 10 to 1 odvontoge in life expectoncy and 

lion motors to solenoid and broke coils- We olso encouraged the belter 


protected by Class K insulation made with Dow Corning Silicones. 

Take your special problems to the application engineer representing 



as 




n, IDUIS RIUS C. 



Terminal Seals 

To be assured of positue. periudiiciii 
scalhif of electrical terminals used m 
Ihe presence of gases or fluids. Franklin 
C. \X’olfe Cn. advises me of its rubber 
"Tcrmin O .Seals." 

They are designed to prevent entry 
or escape of fluids or gases, depending 
on the application. Tlie staling gland' 
arc made of neoprene for installations 
where temperatures range from -67 to 
225F, 

Silicone rubher Is used for leni- 
Ijeratures from iOO to 500F. Tennin O 
Seals, complete with studs and insula- 
tors. arc available for high frequency 
applications and voltages up to 1 2,000v. 

According to the company, the 
metliod of sealing is based on the prin- 
ciple that rubber released from pressure 
tends to return to its original shape, 
Actually, the sealing gland is a rubfcer 
ring compressed into a square section. 
Tlie resulting configuration insures 
maximum recovery tension with a mini- 
mum of rubber volume, says the firm. 
Address: 407 Commercial Center. Bev- 
erly Hills, Calif. 


ELLIOTT COMPANY 


KURZ & Root Company 




TIE MltSTEI ElECTlie COMPMT 
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DOW 


CORNING €||i CORPORATION 

MIDLAND, IpilP M ID H I DAN 


Packing Case Hooks 

To speed loading of heavy cargo and 
to cut handling casts, Neilson Wheel 
Co. is marketing a lift hook which is 
built right into the packing case as a 

Now, instead of wasting time lash- 
ing the load prior to lifting, the hooks 
on the box can be attaclied to the hoist- 
ing sling immediately and the load 
rapidly hauled away. Neilson says its 
hooks are the only ones "officially ap- 
proved by the Air Force for engine 
packing cases." 

Four hooks used for a single load arc 
designed to lift 20,000 lb., says the 
company. General Electric Co., how- 
ever, has established the breaking point 
for a single hook of this type at 13,000 
lb., Neilson says. They are made of 
alloy steel, heat treated and zinc plated. 
Address: 1614 N. 12 St.. Milwaukee 5. 
^^’is. 
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Finest Buy in the Land 


on Ever y Count! 


NEW 1951 
CHEVROLET 

Advance~Design 

TRUCKS 


These new 1951 Chevrolet trucks are tops in 
value. They're tough and rugged. They're 
loaded to the brim with power. They're thrifty 
- . . move massive loads . . . handle like no 
other truck. Chevrolet's latest haulers have 
51's finest new features, too. Features like new, 
supcr-elTeciive brakes that are extra-safe and 
easy to operate. Features like Chevrolet's Dual- 
Shoe parking brake, Chevrolet's new Venii- 
panes and new cab seats that bring you com- 
fort with a capital "C." Vi.sit your Chevrolet 
dealer and look over these great new trucks. 
You’ll find the right truck foryo//i- job! 

CHEVKOLKT MOTOR DIVISION, Cmnil AlMwl CnrMrvtfes 
DETROIT 2, MICHIGAN 



ADVANCE-DESIGN TRUCK FEATURES 


TWO GREAT VALVE-IN-HEAD ENGINES— lh> 



MDSH TRANSMISSIONS— ter tatf. smooth 


obllllr ond Ions IKo • NEW TORQUE. ACTION 
BRAKES— lor lishl.duly tmtdols • PROVED 
OSPPADABLE DOUBLE-ARTICULATED BRAKES 

ACTION REAR SXAKES-lor hoovY-dvIy 



Ildins comfotl • NEW VENTIPANES-for 
Improvod cob vonllloHon • WIDE-BASE 

TYPE STEERING-Iot toslor hondllns • UNIT- 
DESIGN BODIES— lor grsolot lood ptolocllon 
• ADVANCE-DESIGN STYLING— ter Inciaotod 





TEMCO Modifies 
C-54 for Air 
Evacuation 

MocUfication by TEMCO of the familiiu' 
C-54 transport into Hyinit hospitals for 
the Miliury Air Transport Service is pro- 
ccedinit at top speed. Designated as the 
C-54 M It was developed for the rapid 
evacuation of sick and wounded personnel 



Features Greater Comfort 
and Better Medical Care 

Nothinir has been overlooked to make 
these planes comparable to the flnest hos- 
pitals. They are outfitted with 32 litters in 
four banks of four each on each side. of 
the fuselage. Aft of the litters is a galley, 



Production Line Overhaul 
Is Unique with TEMCO 



TEMCO to Manufacture 
Assemblies for Lockheed 
P2V Neptune 

TEMCO has started work on an undis- 
closed quantity of major assemblies for 
an advanced version of the Lockheed 
Navy P2V Neptune patrol bomber. This is 
the plane made famous hy the Navy's 
Truculent Turtle. 



CONVERTS COAL CARRIERS TO 



Hospital accommodations comparable with the finest medi- 
cal institutions are now available for the care of sick and 
wounded military personnel anywhere in the world. Care- 
fully designed for every comfort and care including such 
innovations as automatic disinsection, the planes are 
capable of carrying 32 patients plus a medical crew of 
three. Formerly coal carriers on the Berlin Air Lift these 
planes are just a part of over 600 C-64’s converted, modified 
or overhauled by TEMCO in the past two years. 
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Code Tape 

Electrical wiring, tubing, fuse boxes, 
motors, spare pacts and other com- 
ponents for aircraft can be conveniently 
identified through use of Lablon pres- 
sure sensitive tape, made by Lablon 
Tape Co., Rochester, N. Y. 

Any part number or code designation 
can be written or typed on the tape 
before it is applied to the part to be 
identified. The material has "built-in” 
writing qualities, depending only on 
pressure. A nail could be used, for 
example, to raise sharp colored numbers 
or lettering. This provides a label 
which cannot be affected by water or 
oil, that is smudge-^roof and resistant 
to acids and wcatnering, says the com- 
pany. 

Ihc tape is designed to adhere at 
temperatures from —40 to 150 F. 
It is made of two layers of acetate 
with a white, waxy substance sand- 
wiclied between, and can be moved 
from one surface to another repeatedly 
without leaving a sticky residue Or de- 
stroying its adhesive qualities, accord- 
ing to the maker. The tape is available 
in various widths and lengths and re- 
portedly is being used in large quanti- 
ties by the Air Force. 


Limit Drive Load 

Type AYLC torque limit actuators 
now being marketed by Barber-Colman 
Co. are designed to stop operation when 
load on driven part exceeds rated ca- 

These units are claimed to give posi- 
tive, accurate positioning and arc avail- 
able with a wide range of gear reduc- 
tions for loads up to 500 lb, in. Travel 
from a few degrees up to several hun- 
dred shaft revolutions is po.ssible with 
no adjustment. 

Designed to meet all applicable AN 
specificaKons, they can be supplied with 
various mounting arrangements as de- 
sired, different types of drives and witli 
or without radio noise filters. Address: 
Rockford, 111, 


ALSO ON THE MARKET 


Angle saw guides, for standard "DoAH" 
band saws of Ifr to 60-in. throat ca- 
pacity, enable all models to cut work 
of as much as 15 in. diameter to any 
length and desired angle. Made by 
DoAll Co., Des Plaines, III- 

PUer-type toggle clamp is hand tool de- 
signed to provide po.sitive holding pres- 
sure with firm toggle locking action. 
Unit has forged steel jaws and handles, 
weighs 5 oz. Detroit Stamping Co., 
502 Midland .\ve., Detroit 1 





AMPHENOL coaxial cables made with Teflon dielec- 
tric have low loss and perform satisfactorily at tempera- 
tures as high as 500° F. Covering the Teflon dielectric 
are two silver coated shields and two wrappings of 
Teflon tape. The jacket consists of two fibre glass 
braids impregnated with silicone varnish which is 
oven baked to provide maximum moisture and abra- 
sion resistance. 


CONNECTORS 

Because impedance specifications of Amphenol RF 
Connectors can be depended on, no line unbalance is 
inserted, nor is the standing-wave ratio increased. 
Amphenol RF Connectors meet the exacting require- 
ments of laboratory applications — have longer leak- 
age paths, lower loss. 

The 82 series connectors illustrated are weather- 
proof type HN connectors for use with 50 ohm cable. 
These connectors have full 4Kv. rating when used with 
Silicone Compound and may be used with 70 ohm 
cables when impedance is not critical. 

The 83 series UHF connectors illustrated are low 
cost general purpose connectors ideal for laboratory 
applications. Not constant impedance, but suitable for 
general RF transmission below 160 megacycles. 

Teflon inserts are standard on the connectors illus- 
trated and will be supplied with any AMPHENOL RF 
connector on special order. 


^AMPHBWoy 


AMERICAN PHENOLIC CORPORATION 

f 1834 SOUTH 54th AVENUE CHICAGO 50, ILLINOIS 




PRODUCTION 



INTEGRALLY STIFFENED skin section, fo^ed in one piece on -Wv-nianGorfon Co/s 
IS.UOO-ton Mesta press, replaces part usually made o( 2? individual pieces. 


Tests Show Value of Press-Forging 

Lockheed and Wvman-Gordon complete preliminary 
study on forming integrally stiffened structures. 


Lockheed Aircraft Corp. and Wyman- 
Gordon Co. have finished their USAF 
development contract calling for pre- 
liminaa' investigation of ptess-forging 
methods of manufacturing integrally 
.'tiffened structures. Now they are nego- 
tiating for a contract to study tlic 
inethocl further. 

William Schroeder of Lockheed’s en- 
gineering staff tells Aviation Wbek he 
is confident present work can be im- 
proved greatly with additional research, 
.ind more and bireer machines. Not all 
the problems of press-forging ate yet 
understood. 

► Need for Bigness— Machines arc the 
most pressing problem. The only ma- 
chine big enough to press-forge pkts is 
W'vinan^Jordon’s 18.000-ton Mesta. 
n he Gennans used a sO, 000-ton press.) 


Bigger machines will be forthcoming 
under Air Materiel Command’s heavy- 
press-forging program at .Adrian, Mien. 

The progressive program calls for sev- 
eral 25,000-ton and 50,000-ton presses 
and a giant of 75,000 tons. Reported 
cost of the latter is in the neighborhood 
of S6 million, and construction probably 
IS several years away. 

When these machines ate built and 
the press-forging process perfected. 
Lockheed engineers think integral stiff- 
ened panels can be press-forged in size.s 
up to about 8x10 ft. 

Wliat’s Being Done— Here is the 
story of Lockliecd and Wyman-Gor- 
doii’s progress to date. 

W'lien thev started two years ago. the 
forging of integrally stiffened structures 
seemed liiglily impracticable because of 


the extremely thin-skin thickness re- 
quired. First trials consisted of forging 
panels two feet square from round bih 
lets. These trials resulted in failure of 
the dies bv deflection- Next, plates 
ranging in thickness from i to i in. 
were pressed, and final skin thickness of 
.006 in. reached. 

Otlicr tests consisted of attempting 
to press this typical panel to that proper 
thickness, but because of tbe lack of 
sufficient pressure it «as not obtained. 
For example, a 14S plate .564 in, thick 
was pressed to a skin thickness of -180 
m. Ultimately a A-in. sheet w.is pre- 
forged to desired shape, then in the 
final forging operation reduced to .140 
in. with vertical legs as much as one 
inch in height. Biggest panels attempted 
were about 5 x 4 ft. 

► Power Problem— The first big problem 
the engineers bumped into was the tre- 
mendous power required to press-forge 
— whicli proved much greater than any- 
one imagined «hen the program was 
begun. This was another reason for 
accelerating the Adrian program. 

The other problem was that of the 
(lie and bed deflections, which resulted 
in non-uniform skin thickness. This 
has not been satisfactorily solved yet. 
hut Schroeder points out the process is 
just in its infancy. 

For the moment. Lockheed believes 
it is more economical to forge flat than 
to finish contour. One reason is that 
forging dies that w ill produce a part to 
finished contour are more expensive 
than dies producing only a flat blank. 
.Also, as long as the non-uniform skin 
thickness problem is with us. the press- 
forged parts are going to require con- 
^idcrable machining. 

Tire problem of machining for de- 
sired accuracy at joints and other at- 
tachments would be more difficult in a 
formed part than in a flat. Also, press- 
forged parts requite a certain amount of 
machining under an circumstances, .at 
with all forging processes. With better 
press-forging methods, less machining 
will be required. 

► Hot Forming— Fortunately, the strong 
.iliiminum alloys such as 14S and 75S. 
as well as the newcomer to aircraft, 
titanium, lend themselves well to hot 
forming techniques. And. by hot form- 
ing. heat and treat w^age and spring- 
back are eliminated- Tighter bends are 
obtained with a corresponding reduction 
ill weight, and for the very notch-sensi- 
tive alloys, the tendency to cr.ick is 

Lockheed learned that press-forged 
p.irts, like other types of integrally 
stiffened structures, save considerable 
weight. .A typical wing panel weighing 
76 lb. in conventional construction 
weiglis onlv 56 lb- as an aluminum alloy 
forging- If forged from magnesium 
allov. weiglit wonldbe461b. AA’ith prac- 
tical exploitation of the press-forging 
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AXIVANE AIRCRAFT FANS 


warm airborne troops before take-off 


To protect our airborne troops in frigid areas before 
ake-off, Joy AXIVANE Aircraft Fans are installed in 
these huge troop-carriers to blow heated air into the 
main cabin while the plane is on the ground. Ram 
effect is utilized for this purpose after the carrier is 
airborne. Air from the fan is mixed with a metered 
Stream of air from the heater to provide the desired 
air temperature in the duct. Thus, cold weather is no 
hindrance to the fast, efficient transportation of our 
fighting men to any theatre. 

This highly-efficient 1.5 H.P. fan produces 1100 
C.F.M. at 5.5" static pressure, yet weighs Only 22 
pounds and is only 9" in diameter. A & N design 
specifications. Superior features of all Joy Aircraft 
Fans are compact design, shock-resistant strength, 
minimum operating noise, and the most favorable air 
Tolume-to-weight and electric-to-air power ratios- 


« Joy designs and builds each fan to the exact requirements for 
which ii is intended. Each fan, (herefore, is cusiom-eogioeeied 
for highest efficiency. For many purposes stock fans can be 
supplied from the extensive line already designed, Both single 
and two- stage units available. Optional features include straight 
or flared inlets, beaded or flanged connections, radio noise- 
Alters, anodization, and cooled motors where required. 

* ie it it * 

Here ere some of the many uses for Joy AXIVANE 
Aircraft Fans: Windshield de-frostlng, windshield 
or wing de-icing, cabin heating, cabin ventilating, 
cockpit heating, cooling radio and electronic 
equipment, cooling voltage regulators, oil cooling, 
gear-box cooling, Instrument cooling, air recircu- 
lation, and high-eltitude pressurizer boosting. 


Write for Bulletin, or 
100 Years of Engineering Leadership 


JOY MANUMTURING COMPANY ' 

GENERAL OFFICES: HENRY W. OLIVER BUILDING • PITTSBURGH 22, PA. ' 

IN CANADA; JOY MANUFACTURING COMPANY (CANADA! LIMITED, GALT, ONTARIO 
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$ MONEL 

A casting alloy offering extra hardness at elevated 
temperatures, pronounced resistance to galling and 
seizing, and excellent corrosion resistance. 


One of the hardest and strongest of the non-ferrous 
casting alloys, “S”® Monel is particularly suitable 
for ))arts subject to high stress and severe friction 
under corrosive conditions. 

“S” Monel's low coefficient of expansion, high 
density and corrosion resistance enable it to give 
excellent seiwice where clearances are small and 
operating tem|)eratures subject to considerable 

The principal characteristics of “S" Monel are; 


Typical Applications of "S" Monel 



Mechonical Properties of " 

" Monel '' 

Yield Point 

80.1IS00O psi 

Tensile Strength 


Hardness (Brineli) 

.300-375 

Coefficient ef Thermal E>pon$ion 


(32 -212 F.) in. in F 

0000068 


Hordness of "S” Monel at Elevated Temperatures' 

Tempcrnlurc, F. Brineli Hardness 

Room 

321 

700 

321 

900 

311 

1000 

321 

1050 

335 

1100 

293 


Hardness: “S" Monel Can be age-hardened to 300- 
375 Brinell.lt retains this hardness even at elevated 
temperatures. (See table.) 

Resistance to Galling; “S” Monel is superior to most 
other hard metals in its ability to resist galling 
under severe conditions of pressure and friction. 
Often where lubrication is poor or absent entirely, 
“S" Monel has shown unusual resistance to seizing. 

Corrosion Resistance: "S'' Monel is relatively unaf- 
fected by most commonly-encountered corrosives 
. . . reducing acids, organic acids, acid and neutral 
salt solutions, strong alkalies, dry gases, and most 
atmospheres. 

Erosion Resistance; Because of high hardness and 
toughness. “S” Monel resists :*amage caused by 
cavitation, erosion, “wire drawing," and particle 
abrasion. 

Mochinobility; “S" Monel can be machined as-cast, 
and jireferably so when only a moderate amount 
of machining is to be done. For extensive machin- 
ing, the castings may be softened to 235 Brineli by 
heat treatment. Subsequent heat treatments can 
restore hardness to the level of 300-375 Brinell- 

Weldability; “S" Monel is no* recommended as a 
weldable material. 

Additional Engineering Data Available 

If you think that a corrosion-resisting casting 
might solve one of your operating problems, write 
to Inco's Technical Scn'ice Section outlining the 
problem. They ^ciU help you in every way they can. 


THE INTERNATIONAL NICKEL COMPANY, INC. 





TO GIVE YOU SAMPLES ie/bre, BLUEPRINTS 


Every new SPEED NUT design is worked out on manual 
presses to provide samples for testing and approval 
BEFORE blueprints of the port ore drafted. 

Spred nit lime-savinjts begin early. Experimental samples are created 

A design-in-metal is created with only a rough draft as a guide. Dies 
that pierce, bend, trim are selected From thousands like those illustrated 

shape bits of meral inm fasteners engineered forTpecific fastening 
functions. The samples produced ace accurate prototypes of the finished 
fasteners, and can be used for mock-up assemblies. 

These parts are then tested and approved by the customer before 
blueprints are drafted and the fastener is put into production. 

In times like these, high-geared fastener engineering saves valuable 
production hours and profit dollars. Proof of Tinnerman's ability to 
serve you is outlined in a new 20-page booklet. "A Story of Quality." 
Write for your copy. Tlnnerman products, inc- Dept. 1 2. Box 6688. 
Cleveland 1, Ohio. In Canada: Dominion Fasteners Ltd.. Hamilton. 



TINNERMAN 

S^eedNuti 

^ C*-. -5' 


process sevecai years .nvay, Lockheed is 
goinp ahead witli oilier methods of 
making the integrally stiffened striic 
tures, particularly milling on a machine. 
Lockheed plans to spend between $350, 
000 and $400,000 for one machine to 
mill wing and fuselage skins with surface 
stiffeners from aluminum billets. 

► Present Uses— In addition, Lockheed 
is increasing greatly its application of 
integrally stiffened structures. The 
F-94C will have the integrally stiffened 
panels from the leading edge to the 
beam and from tlie root to the wheel 
well section of the wing. The newest 
Constellations rolling off the assembly 
lines soon will employ integrally stiff- 
ened skins over most of fuselage area. 

As another example, the Navy wants 
to hang yet another 1000 lb. of elec- 
tronic gear on the P2V. That means 
Lockheed engineers will have to trim 
the Height out of tlie structure of the 
airplane, and that of course calls for 
more weight-sai’ing integrally stiffened 

Reynolds To Manage 
Adrian Pilot Plant 

Maiiagcnicnl of the S20-milliou gov- 
ernment-onned USAh' Manufacturing 
Methods Pilot Plant, Adrian, Mich, 
has been taken ovet by Reynolds Metals 
Co. from tilt Gcrity-Micliigan Co. 
The facility, which will be operated by 
Reynolds on a no-fee, no-profit basis, 
will be used for dcvclopiitg forging and 
extrusion techniques and the proving 
of theoretical designs in light metal 
parts for aircraft of advanced design. 

Facilities at Adrian have already been 
itsed to work out problems of a number 
of largo firms. One recent instance 
were the experiments Curtiss-Wrigbt 
conducted tliere on extruded holmw 
steel propeller blades (.Avi.ui io.n W'eek, 
Mar. 19). 

Equipnrent already in the plant con- 
sists of 1 5 hydraulic presses, one of 
5500-ton capacity. Others include three 
3850-ton, thrcc-2750 ton and four 
1650-ton presses. Nosv being installed 
are four forging presses brought from 
Germany, formerly belonging to the 
]. G. Farben Co., one of wSiich has 
a capacity of 15,000 tons. The others 
are of 7000. 2000 and 600-ton capacity. 

Galiforuia High 
In USAF Awards 

California was away out in front of 
every other state dolbnvise in garnering 
competitive and unclassified USAF con- 
tracts awarded between Nov. 15, 1950 
.ind Feb- 15, 1951, as listed in the 
privately-published quarterly, U. S, Bid 
Information. 

Tlic aviation center is listed as having 
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^Aeroquip FLEXIBLE hose lines olreratl monufocturers. Aeroquip’s 
ore by for the most widely used in the progress is paced by eempeleni re- 

aircroft industry. Symbol of depend* seorch and engineering staffs, alert to 

ability, Aerequip has consistently met every new development in the oir- 
the exocting requirements of major croft industry. 




gotten $195,822,876 in AF awards, 
ninnets-up being Micliigan ($35,266,- 
695) and New York ($33,237,796). 
New York, however was credited witii 
the largest number of announced con- 
tracts, 173, with (California and Ohio 
trailing with 135 and 108 respectively. 
A total of 21 states ate listed in the 
directory as having gotten no competi- 
tive and unclassified USAF contracts in 
this period. Four of the states-Arizona, 
North Dakota, South Dakota and Wyo- 
ming— did not participate at all in the 
announced awards listing. 

Announced USAF contract awards in 
order of total dollar values ate as 
follows: 

• Calif-, $195,822,876. 

• Mich., $33,266,695. 

• N. Y.. $33,257,796. 

• Ohio, $32,228,031- 

• N. J-, $11,583,895. 

• Ind., $10,461,882. 

• Pa., $7,449,719- 

• Kan„ $5,129,119- 

• -Minn., $4,114,175. 

• Conn., $3,489,901. 

• 111., $3,481,156. 

• Mass., $3,382,996. 

• Md., $2,687,833. 

• ■I'es., $1,545,565. 

• .Mo., $1,534,227. 

• Wash- D, C., $1,308,554- 

• Wis., $870,876- 

• Ky- $594,904. 

• R. I- $444,995. 

• Wash., $372,564. 

• Neb., $286,383. 

• Okla., $203,194. 

• Me- $141,366. 

• N. C.. $95,371. 

• Iowa, $91,339. 

• N. H„ $63,735. 

• Va- $45,073. 

• Del- $34,761. 

Boeing Plans More 
Equipment Spending 

Boeing Airplane Co. will spend $5.5- 
million for new machinery and equip- 
ment at its Seattle and Renton, Wash., 
plants, in addition to orders totaling 
$4.5-miIIion already placed for ma- 
chinery, tools and mobile equipment. 
President William M. Allen has an- 
nounced. 

New buildings may be required to 
house some of the equipment. The 
Austin Co., engineering and construc- 
tion firm which built Boeing's main 
Seattle plant, is conducting surveys in 
conjunction with Boeing’s plant engi- 
neering department to determine tire 
building needs, 'The firm for some time 
has been considering construction of 
a flight-test center on Boeing Field 
across the street from its main Seattle 

The e.xpansion program has been 
brought about by production orders 
for two B-52s an^ the acceleration of 
work programs already under wav. 



Machined and Assembled to Rigid Specifications 

The moehining of jet eetnpretser parts and the assembly of complete 
rotor units require on organization having specialized tooling and 
inspection equipment and plenty of aircraft know-how. Turbojet 
engine builders are enthusiastic about the work of the Robbins Engi- 
neering Company, a subsidiary of Ex-Cell-0 Cerperatien. 

The Robbins organization is cooperating whole-heartedly with the 
program to build up air power for the defense of our country. All its 
efforts will be directed toward this end in the present emergency. 


ROBBINS ENGINEERING COMPANY 

Subsidiary of 


EX-CELL-0 CORPORATION 




Whether the system requires Vapor’s basic Mercury Tube or 
the more critical Electronic controls, Vapor engineering offers 
the only advancement in controls Smooth Pulse Modula- 

tion. Through current applied intermittently to the actuator, 
“Smooth Pulse” action on valves and actuators insures longer 
life and dependable, trouble-free service. 


Allen said. These programs include the 
production of B-50s and C-97s and the 
modification of B-29s and B-50s. The 
present modification contract is ex- 
pected to be completed by June but 
nciv orders ate expected. 

Delis’eries on equipment already or- 
dered will begin in April. Some of the 
4800 machines and tools on order in- 
clude a 7000-ton hydro press costing 
$250,630; a horizontal Keller millmg 
machine, 7xl6-ft., $114,055; an air- 
treat furnace to handle sections up to 
5xllx22-ft,, $100,000; equipment to 
hot-form magnesium, $67,000; spar cap 
milling machine, $100,000; automatic- 
contour milling machine, $90,000: 
two 15-ton overriding bridge cranes. 
$47,000. 

Ordnance Exhibits 
For Industry 

Taking its cue from the liiglilv suc- 
cessful contractors exhibit tire OS.\F 
ran in New York during February to 
attract small business finns into essen- 
tial defense subcontracting (.Aviation 
Week, Mar. 5). Army Ordnance is set- 
ting mj somewhat sirhilai displ.ivs at its 
14 offices throughout the eountn'. 

Ordnance exhibits will include sam- 
ples of representative components of 
ammunition and other materiel, display 
boards, photos and other essential man- 
ufacturing information pertaining to 
Army milita:)' needs. 

A further purpose of the shows will 
be to emphasize that Army contracts 
arc negotiated in the District offices 
and not in Washington. 


PRODUCTION BRIEFING 


► Aeroquip Coip., Jackson, Mich., has 
purchased all the outstanding stock ol 
one of its substantial subcontractors, 
Metalco, Inc., also of Jackson. Tlie new 
acquisition will continue as a subsidiary. 
The parent firm is negotiating for lease 
of a larger plant in Cheboygan, which 
will more tlian triple present Mctalco 
floor space. 


VAPOR HEATING CORPORATION 



► Boeing Airplane Co. employment at 
its Renton and Seattle plants has passed 
the 25,000 mark, with a continuing 
need for many tool designers and pro- 
duction planners .... Pratt & Whitaey 
has hired it 20,000th worker, a more 
than 5000 increase in the past 12 
months. 

► Ontario Hughes-Owens Co. Ltd., has 
been purchased for over $1 million 
by Sperry Corp. of New York and its 
Canadian subsidiary. Sperry Gyroscope 
Co. of Canada Ltd. T^e facility will 
be used for sales, service and repair of 


Address. 


.( ) Stc 



usual making plenty of sense! 


Bur all kidding aside, shoulder harnesses are surecn reduce 
rhe seriousness of a good many mishaps! 




AND ANOTHER THING! 




Gulf Oil Corporation . . . Gulf Refining Company 
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"WE DO SEE 
THE TREES, SIR" 

Even though the forest 
of demand for TMI stainless 
steel tubing is punctuated 
bg the fever of the national 
emergencij and avTotlon's 

TMI places its prime emphasis 
on the fundamental reasons 
which are responsible for 
its steadq growth -before 
Korea”: Consistent Qualltq 
and the Abllitq to meet 
Deliverg Deadlines. These 
are the -trees” . . . and 



Iriple-capacity plant ii 
devoted exclusively to the produc- 



the company’s products in Canada, 
along witli l^ewls and Kollsm.in prod- 

^ Lockheed AiicrafC Service's facilities 
at Burbank, performed 841.T60 work- 
hours on 35s aircraft last year, uith 
military work accounting for 63 per- 
cent of the total. 

► Modglin Co., Inc., Los Angeles, sheet 
metal workers, is setting up a Metal 
Working division to contain 30,000 
sq. ft. for handling aircraft subcontracts 
in stainless steel, aluminum, aluminum 
alloys and magnesium parts and sub- 
assemblies. 


b- North American Aviation has set up 
an "earn while you learn” school in 
Inglewood, Calif., to indoctrinate new 
engineers in aircraft procedures. The 
school can handle it students cveiy 
three weeks. NAA’s engineering staff 
numbers 4300, highest in firm's his- 
tory. 

► Warner division of Clinton Machine 
Co., has completed new manufacturing 
facilities for nydtaulic units at 21535 
Groesbeck Highway, E. Detroit, Mich. 

► General Aircraft Supply Corp., De- 
troit, has added 3000 sq. ^t. to its ware- 
house facilities at Detroit Gity Airport. 
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*Hm LORD 

*TEMPROOF Mountings 


• Exceed AN*E-19 Drop Test 
Requirements 

• Designed tor JAN-C-1 72A 
Equipment 

• Maintain Efficiency from 
— 80“F to -|-2S0‘^F 



TEMPROOF Mountintts provide supe- 

vibration-isolatingefficicncyfroni-SO^Fto 
-l-2;0°F.Selectivc.actioa friction dampers 



LORD MANUFAaURING COMPANY 
ERIE, PENNSYLVANIA 




Throughout the airframe structure lug and clip sup- 
ports find many applications. Line support clips, wiring 
harness clips, attachment of ducting, are just a few of 
the many light duty installations for which they are suited. 

By specifying one of the many highly adaptable stand- 
ard Marman designs, of which these are typical, you 
achieve significant savings in development and produc- 
tion costs. In addition you gain the benefit of maximum 
service tested performance. 

Sotii (wfW . . 

standardized Clamps for Specialized Applications 
For information, write Dept. W 
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TWINKLE, TWINKLE LITTLE STAR 
HOW 1 WONDER WHERE YOU ARE 

Stop 

H/onc/ering 
about yout 
freight/ 

when yeu ship 

it carries top priority 
from door to door 



Easy on the Ears... 
Telex Twinset 

of your th!pm«nls constantly. 

No compotitjon from mall, passongors 
or air oxprou — air (roight It 

— 46-hovr servico to FatthoU points. 
Mulripic doily schodules. 
REMEMBER ... Air Frolght Is a 

— Slips oirto the 

^SSHSSSS 


■Kil 

III 

teiEE= / 


1 •' --••■nil fill! 

yate fwe. 

General Offices: Lockheed Air Terminal 
OF AIR FfiflGHT AIRCRAFT 


TEIEX § 
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How fhe EDISON Fire Detector 



BASIC 

REQUIREMENTS’^ 



False Alarms caused by vibration or circuit failure are 
no longer a necessiiry evil. Ask Edison how to get tlie 
utmost ill dependable, false-alarm-proof service. At \'our 
request a nearby Edison representative will call on you. 


♦AircTift Industries Assoc. 
ARCSubcvmmltteeonAir- 
CTsit Firo Detection, Air- 
worthiness Project No. 7 



I N C 0 R P 0 H T E 0 


MANUFACTURERS OF 

Tem/jeralure Indicators • Electrical Resistance Bulbs 
Temperature indicating and Alarm Systems 
Time Delay Relays • Engine Gauges • Scaled Thermostats 



YOU CAN ALWAYS RELY OH AN EDISON 


/In ever increasing number 
of manufacturers, operators and suppliers, 
whose products and services range the gamut 
of industry... from Avionics to Packaging, to 
Rare Metals. ..are turning their sales sights 
to Aviation — now America's No. 1 market. 

AVIATION WEEK, read and preferred 
throughout the industry, salutes 
its 75 new advertisers for the first 
four months of 1951 and its "regulars", 
who made possible a linage increase 
of 233 pages over the same period last year 
...a 95% increase. ..a record unmatched 
by any other aeronautical magazine. 

You can reach everybody who is anybody 
in the industry's preferred magazine... 

AVIATION WEEK 


Mc6RAW-HIU PUBLISHING COMPANY, INC., 330 WEST 42ND STREET, NEW YORK 18, NEW YORK 





^ Physicists 

Engineers 




Tlic Boring Airplane CtoiTi|Jan\- has exceptional 
openings at Seattle for oiiistanding physicists 
and engineers. Arc you one of them? 

The work is in Boeing’s expanded Physical 
Research Unit— on some of the nation’s most 
vital projects: research and dcx'clopmcni on elec- 
Ironic and microwave circuits, flush rmlennas, servomech- 
anisms and computers, radar systems and components, and 
instruments and qjTos, 

These positions offer challenging work in a 
professional environment with a company of high- 
est renown. You’ll live in the Pacific Northwest 
with its equitable climate and unparalleled recrea- 
tional possibilities. 

Opportunity for advancement is csscntially 
unlimitcd in the rapidly expanding fields of 
guided missiles, airplane control and industrial 
machine and process control. .Salaries are based 
on semi-annual performance review. 

To qualify, you must already havedemonstrated 
outstanding experimental or analytical abilities. 
Or you must have recently received the M..S. 
or Ph.D. degree with high honors in Electrical 
Engineering, Physics or Applied Mathematic.s. 

IJyou qualify, write today Jot application form. Address: 


SPECIAL OPENINGS 
FOR ENGINEERS 

Boeing’s Engineering Division needs experienced and 
junior engineers in the following and allied engineering 
fields; mechanical, aeronautical, electrical, electronic, civil, 
acoustical, and structural. Write today for application 
forms to address indicated above, right. 


JOHN C. SANDRR.S 


Airplane Company 
14, Washington 




HIGHER EFFICIENCY 


BENDIX SCINFLEX connectors 




Minneapolis- 

Honeywell 

MET-L-FLEX MOUNTS 



All-Metal * All-Weather 
VIBRATION & SHOCK MOUNTS 



}RaB{NS0N AVIATION INC. 








AIR TRANSPORT 

Here In hoir the Mar. 5 cut affect* , . . 

ANDB's New Programs Budget 


Break in ANDB Overcast Possible 

Hope held for reconsideration of projects list slash 
which may delay all-weather program two years. 


By F. Lee Mooie 

Avionics experts in Washington pre- 
dict at least a two-year delay in devel- 
opment of the ultimate common system 
of all-wcjther navigation, traffic con- 
trol, .and automatic landing for Air 
Force, Navy. C,A.A and Anny. 

These four agencies have cut the .Air 
Navigation Development Bo.ird pro- 
sram back to a list of short-term proj- 
ects only (Avi.sTtoN Wfi-k Apr. 2). 
Official reason is that national emer- 
gency policy requires concentration of 
all research and development of 1Q5I- 
52 projects as insurance against the 
possibility of an early war with Russia. 
► The Good Side— But the dark outlook 
for ultimate common system develop- 
ment may brighten next month. Top 
brass have taken another look the past 
few weeks. WTien the orphan inter- 
agency AN’DB was parflv scrapped 
Mar. 5. there appeared nobodv readv 
and strong enough to save it. But two 
v>et unannounced high-up re.signations 
in the research and development field, 
plus publicity of the schism in the 
Apr. 2 .Avi.stion Wkek, have brought 
the affair to the attention of such offices 
as Deputy Defense Secretarv I.ovett. 
Defense Research and Development 
Board Chairman William Webster, 
and the Budget Bureau of the Presi- 
dent. New meetings between the four 
agencies concerned with ANDB arc 
scheduled this month-at the top level. 

The ANDB teelinical development 
group has been preparing a recom- 
mendation of its own to revise the 
slap-dash project-slash list handed it a 
month ago. 


► Inconsistent— Observers close to the 
Washington-Pentagon scene see a 

and the action on future all-weather 
flight development. 

• The poiicv; h'inish up present short- 
term development projects of ANDB 
and cancel work on long-term develop- 
ment. Tlie method is to cut the list of 
.ANDB projects, 

• lire action: Actmallv, manv long-term 
projects wall go on— without the unified 
control fornicrlv exercised bv-thcANDB 
technical staff. 

These .staff electronic engineers were 
not consulted on the project list cut 
last month, although thev have de- 
voted over three years and almost SIO- 
niillion to developing an interim all- 
weather system. And thev have launched 
the master development program for 
the ultimate svstem. 

Originallv, the joint Defense-Com- 
meroe idea in setting up the ANDB was 
this: Hire a group of competent elec- 
tronics engineers to develop a svstem 
so aircraft can fly in anv weather. 
s.ifcly and on time. Tlie problem is the 
same for Air Force, Nnw and civil 
planes and traffic. 

The ,AND8 technical staff did this, 
despite some pulling and hauling on 
specifications, primarilv between Navy 
and .Air Force. 

Now .Air Force. Naw. C.AA and 
.Armv are going on developing all- 
weather devices on their own. without 
.ANDB. .ANDB becomes a fifth, and 
largely impotent, agenev. 

► Information Exchange— Instead of one 
specialist group coordinating avionic 
research and development, there may 


I he top." 

Idea here is this: Cooperation be- 

impo.ssible at the working level.' F.ach 
service group is so intent on its own 
tactical operating needs it has lost sight 
of the fact that all-weather navigation, 
traffic control and automatic landing 
(Avi.vTios Wr.re Jan. 1. p. 55) are one 
probicm-thc same for a DC-4, F-86. 
B-56 or P5A'. So one proposal to keep 
coordination is this new idea of peri- 
odic meetings at the level of depart- 
ment under secretaries and assistant 
secretaries, who niav be able to .igree to 
trust the independent .ANDB rather 
than duplicate each others' work on the 
common problems of all-weather flight. 
► How It Happened— On Mar. 5. clec- 
troiiics research and development spe- 
cialists from all agencies concerned, in- 
cluding the Defense Research and De- 
velopment Board, met with C.A.A Ad- 
ministrator Donald Nyrop. .Air Force 
.Assistant Scactary Harold Stuart. Navy 
.Assistant Secretarv for -Air John Flo- 
berg, and .Armv Undersecretarv’ .A. S. 
.Alexander. Thev vventdown thc.ANDB 
program list, tentatively throwing out 
all projects not calculated to help the 
U. S. in a war in 1952. Idea was to 
push immediate projects— the "transi- 
tion program." 

There was little then left for the 
,\NT>B technical staff and board of di- 
rectors to do but execute projects, ra- 
ther than planning research and devel- 
opment contracts for the ultimate pro- 

Wliat has happened to armed forces 
unification through ANDB of the all- 
vveather operations development pro- 
gram has also happened in the Defense 
Department Research and Development 
Board, ohsen ers say. Now that the in- 
dividual services can get more monev 
to do their own research and develop- 
ment thev plan to entrust much less 

Rc.vcarch and^development is being 
decentralized among the services. The 
end of .ANDB control over avinnic 
navigation, traffic control and landing 
development is part of that trend. Tlic 
scm'ces each want to run their myn 
dcvclnnment proiects. not have an in- 
dependent technical group do it for 
them. Militarv research and develop- 
ment in fiscal 1951 comes to over one 
bil'inn dollars. 

•Air Force and Naw want no ANDB 
control over their pet projects during 
the emerpcncv. Development of all- 
wcafher flight electronics will so for- 
ward, hilt it will not he for .1 common 
sv.stem. For instance, Air Force evalua- 
tion of 5000mc. and IflDOmc. instru- 
ment landing svstem at Wright Field 
i> ill go ahead, hut ANDB no longer par- 
ticipates. So 115 will he evaluated for 
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Here’s why those in the know 
— demand 


CANNON 

PLUGS 





the Air Fotce by the Ait Force. It u 
not assured of evaluation as a poten- 
tial part of the all-weather common sys- 
tem for Air Force, Navy, Anuy and air- 

► Why It Happened— Observers cite the 
following reasons for ANDB's loss of 
control of all-weather program devel- 
opment; 

• Working level view. Since few gener- 
als and admirals are familiar with all- 
weather electronics in detail (the mili- 
tary and cabinet leaders of today got 
their experience in daylight warfare), 
all-weather flight electronics develop- 
ment policy is worked Out at the work- 
ing level- The colonel or commander 
secs his all-weather requirements as spe- 
cifically Ait Force or Navy. He lets con- 
tracts to fill those needs. 

• Tactical emphasis, In the war emer- 
gency, two things make coordination of 
separate agencies through an ind^end- 
ent technical staff like ANDB difficult: 
Quick demands to fill tactical require- 
ments may mean letting contracts to 
fill one tactical need, instead of workiim 
on a common system that will meet all 
needs. Also, getting four agencies to 
agree on one specification sometimes 
takes months. The man at Patuxent 
River may not want to trust an inde- 
pendent group to see that his needs are 

• Missiles. ,\n Air Force or Naw de- 
velopment team working on guided mis- 
sile development may be using elec- 
tronic guidance systems akin to those 
plannee! by ANDB for common system 
aircraft guidance on long-mnge naviga- 
tion. The service would rather apply 
the development direct to its planes, 
rather than have the ANDB technical 
staff adapt it for planes of all services, 
as well as civil use. 

• Money. In the lean years for defense 
procurement, up to 1950, ANDB had 
money to use on research and develop- 
ment. The four separate agencies were 
glad to cooperate so each could share 
the funds. Now, more money is avail- 
able to the services direct, without the 
need of control by the ANDB. 


CAA Announces 
Avionics Program 

Civil Aeronautics Administration has 
cut the 1950-55 avionic installations 
program in the continental U. S. as 
follows: 

• ILS. Instead of about 530 instrument 
landing systems called for in the SC-51 
program by 1955 there will be 180. 
These 180 systems, however, will serv- 
ice about 95 percent of U, S. passenger 
traffic, as judged by the 1949 traffic 
pattern. 

• ASR. Air search radar installations 
are cut from about 1 50 originally called 
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for to 83. The 83 will cover about 84 
percent of passenger traffic. 

• PAR. Precision approach radar in- 
stallations are cut from about 150 
planned to 57. The 57 PARs wtll 
covet about 74 pereent of traffic. 

Reason for the cut is a second look 
at the economics and operational prob- 
lems of the traffic situation. Em^asis 
at CAA is now on speedy installation 


of essential terminal aids at major 
traffic centers. The national emergency 
makes speed an important consideration. 

The aim of the so-called ‘•interim 
program” is to reduce operating 
weather minimums to 100-ft. ceiling 
and F-mi- visibility, handling nearly 40 
landings an hour at major traffic points. 

CAA is concentrating on the airports 
handling 75-85 percent of the traffic. 


U. S. Transport Planes in Service* 

(,STA.NDmD TYPSSi 



Despite the fact U. S. airlines 
have about 300 new planes on or- 
der for delivery the next two years, 
they are still getting alo^ on a 
1950-sized fleet, while traffic is up 
more than 25 percent. 

Changes in number of standard 
operating transports for the three 
months since Dec. 1 are: DC-6s 
up there; DC-4s down four; DC-3s 
down eight; Constellations up six; 
Convairs unchanged; Martin 2-0-2s 
down one; Curtiss C-46s up two; 
Stratoeraisers unchanged. Net re- 


sult is that the fleet has actually 
declined by two airplanes the past 
three months. 

First big lift in the U. S. air- 
line fleet should start as soon as the 
Douglas DC-6BS and Martin 4-0-4s 
are rolling and ready to use this 
spring and summer. Then next 
year come the Lockheed 1049 
Super Connies and the Convair- 
Liner 340s. By early 1953 there 
should be about 300 new-type 
planes delivered to the airlines, ac- 
cording to present bends. 


Now on Order: 466 U.S. Transports 


Recent orders for big new standard- 
type transports from 0. S. manufac- 
turers raise the backlog for deliven' 
within two years to: U. S. airlines, 292; 
foreign airbnes, 31; U. S. military. 137; 
and executive use, 6, making a grand 
total of 466, 

Orders the past two months are as 
follows; 




FIRST AND LATEST: Donald Douglas, 
left, and WAL’s president Tenell Drink- 
wafer compare models of DC-6B, WAL's 
latest purchase, and M-2, its first Douglas 
plane. 



Proper 
Aircraft 
Maintenance, 
Repair and 
Overhaul 
depend upon 
Fine Chemical 
Cleaners and 
Solvent 
Products 



HADE »AA« 


FINE ORGANICS, 
INC. 

Aviation-Industrial 
Chemicals Div. 

• EMULSIONS 

• DEGBEASERS 

• SOLVENTS 

• ENGINE & CARBON CLEANERS 

• ACID i ALKALI <n.EANERS 

• SPECIALTIES 

• AVIATION STANDARD PRODUCTS 

NovYi C-U7-1. CLI47.lt. Sl-C-SSB. S2*B. 
19. Array: 4. 1120-2-1. AlcloTce: 2001SE. 
20049A. 3609. Am AN-C-ISS. AN-P.SS-1. 
MIL; M1I.C.S410 (Aar), MUXbASI and 
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by aiylineS, who repon that the lasting color and 
gloss of Glidair Aircraft Enamels reduce cost and time 
required to maintain the smart appearance of their planes 
—practically eliminating the need for polishing of 
painted areas. 

by maintenance shops, who say that Glidair 

Enamels are easier to use and provide uniform, beautiful 
results that last. 

by manilfaCtUVerS, who have found the brilliant 
colors, the wide range of shades and the smart finished 
effects of Glidair Enamels important plus factors in the 
sales appeal and customer acceptance of their finished 
aircraft. 

In addition to top-quality enamels, Glidair 
Finishes include specially formulated produas 
for every aircraft need— civilian or military. 


THE GLIDDEN COMPANr 

AVIAtlON SALES HEADQUARTERS • 11001 MADISON AVE., CLEVELAND 3, 

AVIQUIPO, INC,, as Saavlr St., N»w Tstk 4, N. Y. 


GLIDAIR ^ 

pfv eiMt! pimpode 


CAA Certificates 
Douglas DC-6B 

Civil Aeronautics Administration has 
cleared the Douglas DC-6B fot com- 
mercial operation and issued the maker 
tvpe certificate number 6A-4— thus clear- 
ing the way for early deliveries. The 
license covets a gross takeoff weight of 
100.000 lb. and landing gross weight 
of 83.000. Tlic certificate was granted 
after Douglas agreed to add spoilers to 
the wing.s so the plane would meet CAA 
.stall regulations. 

I''ollo«'iii| close on the heels of the 
certification was notice tliat \\''cstcm 
.\ir I.ines-which 25 years ago purchased 
the first fis'C M-2 airliners from Douglas 
—had ordered five of the big new 
DC-6Bs at a cost of more than S5 mil- 
lion. will begin taking deliveries 

in Sentember, 1952. 

nris latest order boosts Douglas 
DC-OB orders to 96 planes: .-Vnietican, 
17; U.\L. 20; PAA. 18; NAL. 8; Pan 
.^^le^ica^ Grace. 2; Scandanavian Air- 
lines. 8; Philippine .\it Lines. 2; KLM, 
7: Swissair 2, Arabian American Oil Co. 
2; and \\'AL 5. 

United and .\merican arc taking the 
initial deliveries, two for each carrier. 

had refused to certificate the 
DC-6B because the agenev claimed the 
plane's power-on stall characteristics 
were not up to requirements. C.^,^ test 
crews said that without the spoilers, and 
with flaps all the wav down, the plane 
tended to roll as it stalled. T^en it 
would pick up speed in nose-down atti- 
tude and lose considerable altitude be- 
fore recoLcry. Douglas claimed that this 
was a post-stall antic, not the initial 
stall effect. 

First-stall warning on the DC-6B is 
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uiicii the nose ducks about five degrees, 
then rctos-ers with virtually no altitude 
loss. Douglas considered this charac- 
teristic to be the stall, and claims that 
based its objections on wbat 
Douglas says was secondary shill. 

Senate Unit to Study 
Foreign Air Subsidy 

Senate’s Interstate and I'brcign Coin- 
inerce Committee is opening an investi- 
gation into subsidization by foreign gov- 
ernnients of the operation of their intet- 

The committee has awarded a con- 
tract, with a maximum ceiling of S6500, 
to .Aviation .\dvisorj' Sendee of New 
York, of which Selig Aitschul is the 
principal, to gather factual data on the 
subject. .\ former member of the eco- 
nomic staff of Civil Aeronautics Board, 
Aitschul served as financial consultant 
to the Congressional Aviation Policy 
Board in 1943. Dr. Oliver J. Li.ssitzsn, 
associate professor of Xjw at Colombia 
University and author of “International 
Air Transport and National Policy”, 
will collaborate on the undertaking. 
Deadline for the study is July 1 5. 

In awarding the contract. Chairman 
Edn'in Johnson said Commerce Com- 
mittee wants “a thorough exposition of 

by which foreign governments under- 
write the operations of their national air- 
lines" in considering separation of sub- 
sidy from mail pay for U.S. Overseas 
and foreign carriers. 

“We want to know how subsidies to 
foreign carriers affect the competitive 
position of our lines,” he commented 
on the question. 

Johnson has long been skeoHcal of 
the advisability of separation for U.S. 
international carriers. Once subsidiza- 
tion is on a direct basis, be told .^vu- 
Tiov M'ftk, it ma\' open the wav for 
foreign carriers, themsebes receiving 
hidden gorernment support, to be 
critical ni our lines on this score. 

The committee »t 11 consider the ad- 
\-isabi1ih’ of establishing the Universal 
Postal Union rate of S2.86 as the com- 
pensatory mail pay, with additional sup- 
port bv direct grants. 

For comp-nrison. C.^B rqiorts that in 
the third miartcr of last year. U. S. car- 
riers receised the Following mail pay 
per ton-mile; Braniff, 521.45; Chicago 
and Southern S49.16; Northwest S2.83; 
Panagra S10.69: Pan .American S2.49; 
Trans \5'orld S3. 16, 

New Airport Opens 
At Guadalajara 

Mexico City— Tlie finest airport in 
Mexico has ban placed in service at 
Guadalajara, near the Pacific coast. The 


Hartman D-C Controls 
give protection plus 



on the L-649, L-749 
and now on the L-1049 


Super Constefiatien 


Working in conjunction with Lockheed, 
Hartman engineers designed and developed 
the control units illustrated below to provide 
reverse current and feeder fault protection 
for the Constellation's 28.5-volt system. 


the Hartman Electrical Mfg. co. 

"D-C CONTROt HEADQUARrCRS' 

MANSFIELD, OHIO 
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new airport includes an ultra-modem 
terminal building with 1500 square 
meters of floor space, two main land- 
ing strips equipped with high-intensitjf 
lighting and the latest type meterologi- 
cal, radar control and radio communi- 
caHons equipment. Its cost was S1.4 

The runways at the new airport are 
capable of handling DC-6 aircraft. The 
field serves at a stopover on the run 
from Mexico City to Tijuana and Los 
Angeles. It is used by Cia. Mexicans 
de Aviacion, a Pan-American affiliate; 
Aerovias Refomia, an independent air- 
line; and several smaller airlines. 


SHORTLINES 


^Air France— French national airline 
has added a second luxury nonstop New 
York-Paris flight per week. In its first 
year, the special service averaged better 
than 90 percent occupancy. Luxury- 
fitted Constellation can cany 32 pas- 

► American Airlines— .AAL has added 
two new New York-Washington flights 
using 70-passenger DC-6s. 

^ Colonial Airlines- Colonial and Trans- 
Canada Air Lines are dropping their 
competitive family plans (naif-fare for 
accompanying family member) May 1. 

► Flying Tiger Line— Air freight volume 
on the Flying Tiger all-cargo airline 
ranked third among U. S. domestic 
lines in February— 2,994.000 ton miles- 
more than douirle a year ago. United 
Air Lines ranked third in the U. S. 
air cargo traffic volume until ^ing 
Tiger passed it in Febmaiy .... Tiger 
has made a joint tariff agreement with 
Northwest Airlines in regard to overseas 
traffic. 

► Internationa] Air Transport Assn.— 
Israeli and Jugoslav airlines have be- 
come members of lATA. Both El A1 
Israel National Airlines and Jugoslov- 
enski Aerotransport JAT ate scheduled 
international operators. lATA mem- 
bers now number 65 airlines represent- 
ing 45 countries. 

► Mid-Continent Airlines— CAB Ex- 
aminer Curtis C. Henderson recom- 
mends that Mid-Continent serve Lin- 
coln, Neb., as an intermediate point 
on the run between Omaha and St. 
Joseph, Mo- 

► National Airlines- Final settlement of 
outstanding pilot grievances against 
NAL is announced jointly by President 
G. T. Baker and ALPA regional vice 
president W. T. Babbitt. Both credit 


Moral Re-Armament for ending the 
‘'teciific fight” that has characterized 
NAL-pilot relations for three years. 

► Northwest Airlines— Final mail pay 
set for NWA Dec. 8 1947-Dec. 31, 
1950, in a CAB show cause order, 
comes to $14,091,574. “In view of 
Northwest’s critical financial condition 
and the danger of further impairment 
of its position . . .” CAB has set tem- 
porary mail pay as follows: 50 cents a 
mile, Jan. 1-June 30, 1951; 25 cents 
from July, 1950 on. 

► Pan American World Airways— Pan 
Am has stepped up cargo service be- 
tween Miami, Caribbean and northern 
South America from four flights weekly 

► Philippine Air Lines— PAL has no- 
tified the Philippine post office the 
company is ready to take mail pay on 
a ton-mile basis instead of the present 
plane-mile basis. Despite "considerable 
financial sacrifice," the airline says this 
puts the line on a more businesslike 
compensation basis and saves the pub- 
lic money. 

► Piedmont Airlines— Piedmont's 7,688,- 
851 passenger miles the first quarter 
of 1951 are 85 percent over last year. 
Passenger load factor averaged 47 per- 
cent or capacity. 

► Post Office Department— February air 
mail was 45 percent over 1950, alwut 
5.8 million lbs. Air mail the first two 
months this year showed a contra- 
seasonal gain over late 1950. 

► Scandinavian Airlines System— SAS 
starts a summer schedule of seven 
flights a week out of New York this 
week, nine May 26-June 2, and 11 
from June 2 to 6ct. 20. . . . SAS starts 
Tokyo service next week— the flight 
originates in Copenhagen, but the daily 
New York-Copenhagen Bight meets it. 

► Slick Airways- All-cargo operator says 
first-quarter profits before taxes come 
to $287,000— first first-quarter profit in 
the line’s history. The 16.3 million ton 
miles of air freight are more than double 
January-Match, 1950. 

► San Francisco— Bids for San Francis- 
co's new airport terminal will be opened 
next montli, and constmetion should 
start in June. Cost is estimated at $5 
million to $7 million. 

► Trans World Aitlines-TWA is mov- 
ing its international operations from 
LaGuardia to Idlewild Airport at New 
York Apr- 29 ... . TWA Sew a record 
6,308,908 passenger miles on the day 
of Apr. 1— international, 1.496,680, 
domestic, 4,812,228. 
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AVIATION CALENDAR 


*Induslties\r Trailsport ^sn.^of Canada, 
Harrison Hot Springs Hotel, Harri 
British Columbia. 

Apr. 23-26-Meeting of American Assn 


Apr. 24— ^utth sc 


by Int 
fion, Montreal, P. Q. 
Apr. 24-26-ATA annual 


annual engineering and 
inference, Hotel Drake, 


Apr. 26-29-1951 annual forum of the Ai . 
ican Helicopter Society, including flight 
demonstrations of representative service 
copters, Washington. D- C. Chairman is 
Bartiam Kellev, Bell Aircraft Corp., P. O. 
Box 1. Buffalo 5. N. Y. 

May 4-6— Fourth annual national iatcrcol- 
legate air meet, Ntax Westheimer Field, 
Norman, Okla. 

May 7-lI-National Fire ProtecUon Assn.’s 

and airport fire protection, Hotel Stafler, 
Detroit, Mich. 

May 12-13-Airlines Medical Directors Assn., 
eighth annual meeting. Hotel Shirley 


tional Bureau of Standards and Ward- 
man Park Hotel. Washington. D. C. 
Send inquiries to Dr. Edwaid Wenk, Jr., 
David Taylor Model Basin, Washington 
7, D, C. 

May 17-19-An 
Women’s Aeronautical Assn., of the U. S-, 
Little Rock, Ark. 

May 21-24-Tenth annual conference of 
the Society of Aeronautical Weight Engi- 
neers, Hotel lefferson, St. Louis, Mo. 

May 22— Aircraft Technical Cost ’ 


sting. 


t Indust 


Statler Hotel, Washington, D. C. 

May 27.30-Third annual Wright memorial 
glider meet. South Dayton Airport, Day- 
ton, Ohio. 

June 13-16-Aviation Writers Assn., conven- 
tion. Hotel Commodore, N. Y. 

Jone iS-Jnly 1— International aviation dis- 
play, Grand Palais and Le Bourget Ait- 
port. Paris. 

June 18-Joly 6— Three-week Air Age Iruti- 

Technol^’ 

St. Louis. 111. 

June 23-1951 BritUb National Air Races, 
Hatflcid Aerodrome, Hertfordshire, for 
light, heavy craft, and jeb. Eotry blanks 
available from National Aeronautic Assn., 
1025 Connecticut Ave., N.W., Washing- 
ton 6. Closing date for receipt of entries 
is May 1. 

June 27-29-Mid-year meeting of officers 
and directors of Aviation Distributors and 
Manufacturers Assn., The Homestead, 


PICTURE CREDITS 





"/ WISH TH£R£ WAS 
A GOOD SUBSTITUTE FOR 
THE TYPE OF STEEL 
!'M LOOKING FOR." 


"CALL 

U. S. STEEL SUPPLY. 
IF THERE IS, THEY’LL 
KNOW ABOUT IT." 


UNITED STATES STEEL SUPPLY COMPANY 



If You Are 

LOOKING 

To The Future 
With A Leader 

PIASECKI 

Offers Attractive 
Openings For 

LAYOUT DRAFTSMEN 
WEIGHTS ANALYSTS 
STRESS ANALYSTS 
AERODYNAMICISTS 

With AIrcroft Experience 



Wrilt, Giving Oeluiied Resume of 
fxparience and Educeitioii to— 


PIASECKI HELICOPTER CORP. 

Msitsn, Pa., Near Sworthmoro 
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Searchlight Section 

r . BUSINESS . OPPORTUNITIES . equipment-used »r resale 


DHSISTUyD Bi 


IHTOBHATlOlf 








ENGINEERS- 


Goodyear AircicrfI Corporation, one of the old- 
est aircraft development organizatioiis in the 
held, now offers unusual opportunities to engin- 
sers, qualified through educational background 
and experience, in all phases of aircraft design 
and development. 

A foremost producer of military aircraft during 
World War fl. Goodyear Aircraft is continuing 
its long-range program for the development, 
design, cmd manufacture of a highly diversified 
line of products. In addition to currently monu- 
tacturing oiiplanes and oirshipB. the company 
also designs and builds a number of vital com- 
ponents, including wheels and btokes. plastic 
aircraft components, guided missiles, radar, 
and other materiel for the defense program. 

The diversification of products at Goodyear Air- 
craft Corporation has resulted in on unusually 
stable and progressive organisation throughout 
postwar years. 

You are invited to investigate these opportunities 
by submitting a resume of your qualihcotions and 
experience, which ^11 be given prompt and 
serious consideration. 

Address all conespondence to Mr. C. G. Jones. 
Salary Persoimel Department. 


goodFVear 

AIRCRAFT CORPORATION 


AKRON IS, OHIO 


INSTRUMENT MECHANICS 


LET VULCAN HELP YOU COLD ROLL 

VUICAN MCTAL PSOBUCTS COMPANY 


Openings for 

engineers 


CALIFORNIA 

Positions now available for experi- 
enced aircroft engineers 

ELECTRONIC SPECIALISTS 
RADAR TECHNICIANS 
AERODYNAMICISTS 
AIRCRAFT DESIGN ENGINEERS 
STRESS ENGINEERS 
DRAFTSMEN 


SPECIALISTS IN AIRCRAFT 
ENGINE EXHAUST SYSTEM 
DEVELOPMENT 

with background in 
Thermodynamics and Combustion 
Send resume of experience ond 
technical training to 
Director of Engineering 

RYAN 

AERONAUTICAL COMPANY 

Lindbergh Field 
SAN DIEGO, CALIFORNIA 


Excellent Opportunities 
for Permanent Employment 
Available for Qualified 


ENGINEERS 



CHANCE VOUGHT AIRCRAFT 
P. 0. Box 5907 Dolloi, Texas 
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AC SPARK PLUG 
DIVISION 

ENGINEERS 

GENERAL MOTORS 
CORPORATION 

ELECTRONIC ENGINEERS 
SERVO ENGINEERS 
JUNIOR ENGINEERS 

WEIGHT ENGINEERS • MECHANICAL ORAFTSMEN 
LAYOUT ORAFTSMEN • MECHANICAL ENGINEERS 
STRESS ANALYSTS 

NOW THERE ARE EXCELLENT OPPORTUNITIES 
FOR EXPERIENCED. PROFESSIONAL MEN 
AT SIKORSKY AIRCRAFT 

LEADING PRODUCER OF HELICOPTERS FOR 
YOUR ARMED FORCES OFFERS YOU 
THESE ADVANTAGES; 

Immediate Openings. Attractive Salaries. Well-Equipped Plant. 
Friendly Working Conditions 

Write or Applf 

And Above All — excellent opportunities for advancement while 
working in association with top engineers in an outstanding 
engineering firm which is producing the most widely used ond 

GENERAL MOTORS CORPORATION 

1925 E. Kenilworth Place 
Milwaukee 2, Wisconsin 

Don't Miss This Opportunityi Send a resume of your experience 
today to Mr. R. C. Banks, Personnel Manager, Sikorsky Aircraft, 
Bridgeport 1, Connecticut, 

SALES ENGINEER 

SIKORSKY AIRCRAFT 

BRIDGEPORT 1, CONNECTICUT 


POSITIONS WANTtO 


gfliillpjgsil: 


iSUisai 

gawgBiaa 

WANTID 


ENGINEERS 

KAMAN AIRCRAFT CORPORATION 

offers you unusual opportunities to secure your future with a young and 
growing organization. Long range program developing and producing 
new types of helicopters for the military services. 

suburban working and living conditions. Compensation for 
work week. Top rated educational, cultural and recreational 




DESIGNERS 

TRANSMISSION 

IGNERS 

FT CONTROLS 
'.NERS 


AIRFRAME DESIGNERS 
ROTOR STRESS ENGINEERS 
LOFTSMEN 

DRAFTSMEN (Loyout & Checkers) 
PRODUCTION PUNNERS 
TOOL, JIG ond FIXTURE 
DESIGNERS 


f detailed resume to 

PERSONNEL MANAGER 

THE KAMAN AIRCRAFT CORPORATION 

WINDSOR LOCKS, CONNECTICUT 
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STRUCTURAL ENGINEER 

AERODYNAMICISTS 


K*roJect E.eadcr»: 5 to 10 years experience in 

Parmaoani emplavniaat wllti world'i 

handling qualities evaluation of all types of aircraft. 

Fines. 

(Also aerodynamicists with 2 to 4 years experi- 

and upuinnee W Personnel Monaoer. 

ence in stability and control.) 

CORPORATION 

Lock Haven, Pe. 

GRADUATE ENGINEERS 

DESIGN ENGINEERS 

FOR ENGINE ANALYSIS 

and 

LAYOUT DRAFTSMEN 

M^roject Leaders: 5 to 10 years experience in 

Limited number ot openings ovoil- 

analysis of performance of aircraft engines (Recip- 

able for men with a minimum ot 

rocating and/or Turbojet). 

sign experience. 

(,<4180 engineers with 3 to 5 years experience 

Submit resume to Chiel Sng'r. 

in engine performance.) 

EAST COAST AERONAUTICS, INC. 


896 So. Columbus A™., Mr. Vernon, N.Y. 

CURTISS-WRICHY CORP. 

Tui -u1 

ELECTRONICS DIVISION 

Two R-6 Sikorsky Helicopters 

CALDWELL TOWNSHIP, NEW JERSEY 

.ta*?. ‘?eV 


..n - 



ENGINEERS 

EXECUTIVE AIRCRAFT 

Career Positions for Qualified Men 

FOR SALE 

in 

LOCKEED 10A 

Baltimore, Maryland 


AERODYNAMICS ENGINEERS 


2-6 Years' Experience 

uruif,' 

Aerodynamic testing, design and development. Wide variety ot 

Mouri »D3«-a ” 

progressive projects, including missiles, flying boats, guidance 
systems, high-performance military airplanes, commercial air- 
planes, proposals and research contracts. 



STRUCTURES ENGINEERS 

Openings in all classifications in the wide variety of progressive 

S5.rs:!r"s ...-m-ss”,.. 

projects noted above. 


POWER PLANT ENGINEERS 



3 Years' Experience 

Municipol Airport. New Bedfeid. Meis. 

Jet engines analysis, design and test bockground, 

ie,epnene. r.e. n.ororn j 

CABIN CONDITIONING ENGINEERS 

MASSACHUSETTS AIR INDUSTRIES 

3 Years Experience 


Housing Ample— Rentals Reasonable 


THE GLENN L. MARTIN COMPANY 

HOW(Ll*p^ROMLLtR S«Viet 

EMPLOYMENT DEPARTMENT BALTIMORE 3, MARYLAND 

r. '“..‘•.'Jr 


TELEPHONE Olmpnd 3-1376 
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AIRCRAFT i ELECTRONIC 
EQUIPMENT 

As a leading supplier we oHer a 
complete line of 

BRAND NEW INSTRUMENTS 



Wrfle tor complete listing. 


WUX Great Neck, N. Y. 

INSTRUMENT ASSOCIATES 


ANDERSON AIRCRAFT CORPORATION 



SPERRY 

C-2 GYROSYN COMPASS 
S1«25 

H-5 ARTIFICIAL HORIZON 

with Power Peek 

S592 

Immediate DeliYery 
NEW IN STOCK 

NAVCO, INC. 

Lambert Field St. Louis. Mo. 

EXECUTIVE AIRCRAFT SUPPLY 


EIVGIIVEERS 


Build your Future with a young company 
with expanding opportunities 


Immediate openings for qualified men with engineering degress 
or experience in airplane, guided missiles and helicopter engi- 
neering. particularly in 


AERODYNAMICS 

DESIGN 

DRAWING CHECKING 
ELECTRONICS 
FLIGHT TEST 

FLUTTER AND VIBRATION 
HANDBOOK WRITING 


STRESS ANALYSIS 
STRUCTURAL TEST 
TOOL DESIGN 
WEIGHT CONTROL 
AFTERBURNER DESIGN 
lET ENGINE CONTROLS 
POWER PLANT ANALYSIS 


ILLUSTRATION— TECHNICAL RAMJET ENGINE DESIGN 
SERVO MECHANISM THERMODYNAMICS 

SERVICE ENGINEERS 


Limited number of openings also available for mechanical engi- 
neers. engineering trainees and electronic technicians. 


Top starting pay . . . rapid advancement based on individual 
merit . . . liberal employee beneiils . . . bonus for extended work 


McDonnell aircraft corporation 

"Home of the Banshee" 

Post Office Box 516 $t. Louis 3. Mo. 


ENGINEERS and DmnSMEN I 

are in great deinand, 


n« oMtift many {abs avaF 


sr- 


AERONAUTICAL EN0INEER5 
LAYOUT DRAFTSMEN 
MECHANICAL ENOINPERS 
dETAtL DRAFTSMEN 
CHECKERS 


K OFFICE! Roan, I 3 


J 


WRIGHT 


AVIATION 
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IMMEDIATE DELIVERY 

DC-4 

For Sale by Owner 

Fonnerly on Norlheasl Scheduled Airline 

1. Model is straight DC-4, not a converted C-S4. 

2. Total gasoline capacity is 1850 gallons. 

3. Interior is nicely appointed with S2 coach type seals, hat racks, 
bullet, individual air vents and lighting, also metal ions located 
on hat racks. 

4- Airframe time since new. 14.806 hours. Time since overhaul, 
7734 hours. 

5. R-2000-7 engines, will average approximately 400 hours since 
P.A.C. overhaul. 

Please call or wire oiler to 

Kirk Kerkorian 

— CHorleston 0-4876 


BEECHCRAFT D-18S 

Slightly over 700 hours total 
time, hydromallc propellers. 

> newly overhauled engine. 
AHC-1, VHF and Omni. 

PAGE AIRWAYS, INC. 


For Sale 

BEECHCRAFT D-18-C 






FOR SALE 
SPARE PARTS 
and ACCESSORIES 

For 

• DCS Aircraft 

• DG4 Aircraft 

• Lockheed L049 Aircraft 

• P&W 1630-92 Engines 

• Wright 3350 BA Engines 


For Sale 

CURTISS C-46 AIRCRAFT - 

l. B. S. AlHCltAFT CORPORATION 


NAVION OWNERS 


H. E. TENNES 


LOOKHEEO LODESTAR 

urs loTai lima — Eighty polished. E 


UNUSUAL 

OPPORTUNITIES 

can be found eoch week 
in the 

SEARCHLIGHT 
SECTION °< 
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SEARCHLIGHT SECTION 


One of America's largest stocks of UNUSED 

AIRCRAFT PARTS 

We own and offer all parts listed — plus many thousands 
more — stocked in our Baltimore warehouse! 


PRATT & WHITNEY 
AIRCRAFT ENGINE PARTS 




ELECTRONIC COMPONENTS 


MISCELLANEOUS 
AIRCRAFT COMPONENTS 



Watch our future ads for further listings 
of all types of aircraft parts. 

"ir Send us your material lists for screening! 

WRITE — WIRE— PHONE 

COMMERCIAL SURPLUS 
SALES CO. 

4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND 
TELEPHONE: CURTIS 3300 
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STRICTLY PERSONAL 

TO WHAT END?— Dofctor Von Flugen reports CAA’s Harold Hoekstra's stock 
reply to inquiries as to advisability of iSianging our national administration; "It is 
ALWAYS poor policy to change horses-or any part thereof-in mid-stream.” 


ON RYE OR ALCLAD7— Dr. Von Flugen says Stan Yagiela, Chairman of the 
ANC-23 Panel, plans to send several copies of the new ANC-23 bulletin, "Sandwich 
Construction,” to GSI. For those who haven't been eating their alphabet soup 
lately, GSI means Government Services, Inc., the outfit operating the government 
cafeterias. 

ANNA KNOWS HER PENTAGON-Discussing "security" in Washington, as 
we always are, we enjoyed Assistant Defense Secretary Anna M. Rosenberg’s plaint 
the other day that the Pentagon is secret-happy. She told a House committee she 
couldn’t give them military reserve figures because they were "classified.” When 
Chairman Carl Vinson said they'd been printed “a hundred times,” Mrs. R sighed 
and said, "Sometimes I think we classify last week’s newspapers.” Mrs. R wasn’t 
so far wrong. Sometimes the Pentagon asks the press and its contractors to with- 
hold even material that has already been published generally. 


TELEVISION IS CHEAPER— Jerry McBrearty, Lockheed chief structures engi- 
neer, told Von Flugen recently wbile discussing pressurized cabins and cabin 
window requirements: “We could build ’em cheaper, lighter, and stronger if we 
could leave the windows out entirely and install television sets instead.” 


FROM THE SOLID SOUTH— A certain aeronautica] engineer in Atlanta, 
according to Von Flugen, has a favorite saying: “Things wouldn't he like tliis if 
Truman were only alive.” 

BEHIND THE HEIADLINES— Sometimes we like to give you readers a glimpse 
behind the Aviation Week headlines so you'll be glad you aren’t editors. A 
strange sounding news story reached us from our correspondent in Colombia. We 
held up the story and asked for a further check before printing it. The McGraw- 
Hill World News Bureau did cheek and reported back to us; 

“Our conespondent writes that he got it from an official on the Colombian 
equivalent of the CAB, who got it from Lansa’s president. He also says, '^^^en I 
checked at Lansa’s offices yesterday they told me something was cooking but thev 
doubted very much that Braniff would invest money in Lansa, having the oppor- 
tunity now to establish their own lines to Colombia. But when we discussed the 
matter longer he did not actually deny my information though it sounded rather 
fantastic to him’.” (Definite answersi That'.s what we like.l 


A NEW DEPARTMENT?— Aviation Week’s Equipment Editor, George 
Christian, says on his return from Florida that PanAm is going about efficiency 
labeling all its departments with succinct three-letter initials. The Miami Overhaul 
Base becomes MOB; Component Overhaul Base becomes COB. One sttaight- 
faced PA.A official is urging immediate establishment of a Supply Overhaul Base. 

NO PLANE SHOULD BE WITHOUT ONE-O, K. Stamply, the hydraulics 
specialist, tells this one about a fellow he knows. It seems the chap Iiad been flying 
an airplane in which the airspeed and altitude indicator behaved quite enatically 
in certain maneuvers. The unsatisfactory condition had been eliminated by install- 
ing static vents and the gentleman was duly impressed with the value of these 
accessories. Some time later, the same fellow was discussing an autopilot installa- 
tion with personnel at the experimental station in Indianapolis and, upon being 
informed that the altitude control was causing difficulties, he suggested that static 
vents be installed. When he returned to his office he received a call from the 
experimental station. Seems they wanted to know just what the heck static vents 
are. Being a resourceful fellow, the chap asked them to hold the line, went to 
another phone and called O.K. to find outi 

ELECTION REPORT— Connie Hoffman, in Atlanta, noting that we still haven’t 
commented officially on last November’s elech'ons, says he regarded the results 
with mixed emotions. Says he, "It's like seeing vour mother-in-law drive over a 
cliff in your new Cadillac.” — R.H.W. 


WHAT'S NEW 


New Publications 

Recent Developments in Visual 
Low-Amproach and Landing Aids for 
Aircraft is a l9-pagc digest by author 
Dr. Maurice A. GarbelT covering ob- 
servations and activities at the Air 
Force-Navy-Civil Landing Aids Sta- 
tion, Areata, Calif., and of European 
and British experiments. Briefly cov- 
ered are the methods employed in the 
flight tests at Areata of various landing 
systems, Garbcll's conclusions, and 
some new methods of meteorological 
measurement suggested by PAA Cap- 
tain Howard Cone for low ceilings at 
night. 

write the Garbell Research Foun- 
dation, San Francisco, for copies. Price 
is 60 cents. 

A compilation of traffic, operating and 
financial coverage on all U.S. certifi- 
cated airlines is presented in the cur- 
rent edition of World Airline Record. 
In addition, for the first time, data on 
foreign airlines is also included but is 
not as extensive as that for U.S. car- 
riers. This is a handy reference manual 
for airline investors and others desiring 
background information on the indus- 
try. Published by Roy R. Roadcap, 208 
S, LaSalle St.. Chicago 4. Price S9.75. 

Telling the Market 

Latest data on portable light and 
power assemblies with parb descrip- 
tions and ordering numbers on hun- 
dreds of combinations can be obtained 
by writing Dept. G-19, Joy Manufac- 
turing Co., Henry W. Oliver Build- 
ing, Pittsburgh 22. . . . New instruc- 
tive films on aviation are featured in 
the 1951 catalog of film strips and 
films being distributed by Civil Aero- 
nautics AdministratiCKi. Svrite Office 
of Aviation Information, CAA, Wash- 
ington, D. C, . . . 68-page booklet on 
aircraft steels, including a condensed 
listing of the essential features of the 
new Military (MIL) Aeronautical 
Specification, also digests many of the 
aT'I, Federal, and Aeronautical Ma- 
terial Specifications pertaining to steel, 
and the nearest corresponding AISI 
analyses. Write Joseph T. Ryerson & 
Son. Inc., Box 8000-A, Chicago 80. 

General, technical and design data 
for precision investment casting is 
available for engineers and designers, 
detailing costs, tooling, large and small 
quantity production, handling of com- 
plex shapes, size limitations, finishes 
and tolerance. Write Hitchener Manu- 
facturing Co.. Inc., Manchester, N. H. 
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EDITORIAL 


Due Notice or Smear? 

The Civil Aeronautics Board, in accord with the Civil 
Aeronautics Act, has gisen Colonial Airlines due legal notice 
that it will investigate the airline beginning Apr. 30 in New 
York to determine whether there Jlase been violations of 
the act. 

If the Board had restricted its notice to the airline affected, 
it would have fulfilled its legal dots'. But it also went to the 
trouble of relea.sing an incomplete public announcement as 
well. The announcement made oblique references to various 
regulations in the act covering free or reduced-rate transpor- 
tation, disclosure of holdings by airline officials in other 
aviation businesses, and to the need for airlines' keeping 
uniform accounts and records as prescribed b\’ the law. It 
named Colonial President Sigmund Janas and Vice President 
A. M. Hudson as possible violators. It referred to \-arious 
criminal penalties applicable to certain violations. 

But it refused to release the full bill of particulars until 
it is served on the airline. Why? Because, it said nobly, full 
publication before tlic inquiry is not required in the public 
interest .ind might unnecessarily affect the interests of the 

In this country we usuaHs consider an individn.il innocent 
until proven guilty. 

'Ilie Board in publicizing the incomplete text of an 
accusation it plans to make later has gone to unnccessarv 
lengths to affect adversely the interests of one of the 

It has smeared the airline with the stigma of guilt before 
the opening of the official inqiiiiy. The smear came one dav 
before Colonial announced completion of 21 ye.its without 
a fatal accident. 

\\'ith this kind of trial by press release, it Is surprising 
the Board is willing to go to the trouble of a cut and dried 
hearing at all. 

Eventually — Why Not Now? 

Collisions of planes witli terrain and otiicr aircraft is a 
subject commercial and militaty as'iation should be restudv- 
ing closely. Government authorities ought to be alerted 

How manv aircraft are Hying at illegal altitudes or at 
unreportfd altitudes? What is being done in the way of a 
nation-wide campaign by all asiation interests to answer 
this question? 

Signs arc increasing that something more should be done 
about preventing collisions of plane and plane than is being 
done. It seems needless to wait for crashes to prove it. 

Then there are tlie collisions with mountains. These— bv 
commercial airlines, at least— have diminished in recent 
years. But without prejudicing the cause in any w.iy, the 
recent Southwest .^itwavs DC-3 crash brought hack to the 
public the old-time newspaper headlines, “Airliner Rams 
Mountain.” It is the kind of accident the public seldom can 
understand, so it looks for an answer to aviation people-who 
can seldom explain it satisfactorily either. Why in this day 
and age do airliners fly witli insufficient clearance oi'er the 
liighest known point in the area, the public asks. Hon- 
much longer will they do so? The public has a right to know, 
and there should be some industrious soul-searching, fact- 
gathering and regulation-enforcing to preient the necessity 
of telling them that aviation isn’t as safe as we could make 
it if we reallv tried. 

Reports of illegal flying and close squeaks will not get anv 
fewer, with increasing ait traffic, unless something is done 


about the subject. Action on the part of the airlines alone, 
the cii'il govcmmeirt agencies alone, the military services 
alone is not enough, ft must be a national, coordinated 
campaign with some disciplinary sting in it. 

Eventually. M’hy not now, and sa\'e lives? 

Embarrassing, Eh What? 

The New York Herald Tribune’s Gill Robb Wilson cables 
back from Hatfield, Engbnd, that if jet-powered civil air 
transportation has not arrived yet, soniebodj’ had better tel! 
the dc Havilland .Aircraft Co, 

De Havilland has nine 36-passenger jet Comets sitting on 
the tarmac ready for final upholstery and flight testing. Nine 
other Comets arc on tlie production line pushing toward 
completion. BOAC, of course, has bought the whole lot 
•md may begin operating them as early as September, Gill 
Wilson says. First schedules will be to Rome. Athens and 
Cairo and the African empire. “Darkest Africa will have 
300-mile-an-hoiir transportation before blase New York,” 
the Herald Tribune told its readers. 

It was only ten years ago next month that tlie Gloster- 
3\fliittle flew for the first time. Several flights had been made 
earlier with other jet planes but the Whittle unit was the 
first successful macnine. 

Britain was far ahead of us in jet aviation ten years ago. 
Slie is still ahead of ns in commercial jets. Even Canada has 
one prototype flying. We have one turboprop prototype 
flying. No jets. 

Vte salute the British oi'cr there across the pond. A bit 
embarrassing for us Americans oi'cr here, eh what? 

The Newest CAB Member 

\\’ith a second ex-nicmbcr of Congress, the Civil Aero- 
nautics Board hopes its reception on Capitol Hill will be 
I little warmer. The newest Boaid member, ex-Senator 
Clian Guraet', will supplement tlie congressional experience 
of Josh Lee, who for years was a congressman from Okla- 
homa before he was named to C.AB. 

Tlic air transport industry is asking about Mr. Gurney’s 
background. Ine man who replaces recalcitrant Harold 
Jones undoubtedly knows Capitol Hill and the national 
defense picture, as he was chairman of the Senate Armed 
Services Committee during the 81st Congress. But he has 
h.id little— if anv— expericiicc in as iation or transportation. 

He was born John Chandler Gurney in Yankton. S- D.. 
May 21, 1896, and was graduated from Yankton High 
School. He served as a sergeant in the Army Engineers in 
the first World War, with several months' service overseas. 
He was secretary & treasurer of a seed and nursery busincis, 
Home of Gurney. Inc., in Yankton from 191+ to 1926— 
e.xccpt for his military stint, lie operated a Yankton radio 
station from 1926 to 1932. Then he moved to Sioux 
rails, S. D„ and engaged in the wholesale gasoline and 
oil business as president of Chan Gnmev Oil Co., till 1936. 

lie fiiiled to win the senatorial election in 1936 but was 
elected as a Republican in 1933, and was re-elected in 1944 
for the term ending Jan. 31, 1951. He was defeated for 
tenomination in 1950. 

Mr. Gurney is a Protestant, a Mason, and is a member 
of the Odd Fellows and Elks. He and Mrs. Gurney have 
three children, 

•According to the New York Times of Sept. 26, 1950, 
the ex-senator had visited President Truman the day before 
and said the President had promised him a position in 
the “defense effort” after Jan. 1. —Robert H. Wood 
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Take a look at the CONYAIR B-36 



RB-36D version of famed intercontinental bomber 


...and see what makes it potent 


T he Convair B-36 has speed, manueverability, 
firepower, accuracy, eyes that see in the dark, 
and power to get to extreme altitudes. Here’s 
how it gets these qualities. 

A special General Electric turbosupercharger system 
soups up the piston engines to give normal rated 
horsepower up to extreme altitudes. Four G-E J47 
jets supply more than 20,000 pounds of additional 
thrust. 

A G-E remote control armament system locates the 
gunner in a pressurized compartment away from his 
guns. G-E fire control radar tracks attacking fighters 
to supply aiming information. G-E electric com- 


puters make the defensive counterpunching faster 
and more accurate. 

Ignition transformers on the engines, tiny fractional 
horsepower motors in the propellers, governors on 
the power system, position indicators, voltmeters, 
ammeters — all do their part in keeping the big 
bomber strong. 

Like any artist proud of his work. General Electric 
places its signature on these products. For more 
information on aircraft equipment that wears this 
badge of dependability, telephone your nearest G-E 
aviation specialist or write Apparatus Department, 
General Electric Company, Schenectady 5, New York. 


^TURBOJET ENGINES 
^ TURBOSUPERCHARGERS 
^MOTORS AND CONTROL 


^INSTRUMENTS ^GENERATORS AND TRANSFORMERS 

^ELECTRICAL AND SERVO SYSTEMS ^ELECTRONICS AND COMMUNICATIONS 

^GAS TURBINE IGNITION AND CONTROL SYSTEMS 
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